The Effects of Luteinizing Hormone and Prolactin on Ovarian Steroidogenesis in Vitro and on Reproductive Development in Vivo in the Japanese Quail, Coturnix Coturnix Japonica. by Macgregor, Robert, III
Louisiana State University
LSU Digital Commons
LSU Historical Dissertations and Theses Graduate School
1975
The Effects of Luteinizing Hormone and Prolactin
on Ovarian Steroidogenesis in Vitro and on
Reproductive Development in Vivo in the Japanese
Quail, Coturnix Coturnix Japonica.
Robert Macgregor III
Louisiana State University and Agricultural & Mechanical College
Follow this and additional works at: https://digitalcommons.lsu.edu/gradschool_disstheses
This Dissertation is brought to you for free and open access by the Graduate School at LSU Digital Commons. It has been accepted for inclusion in
LSU Historical Dissertations and Theses by an authorized administrator of LSU Digital Commons. For more information, please contact
gradetd@lsu.edu.
Recommended Citation
Macgregor, Robert III, "The Effects of Luteinizing Hormone and Prolactin on Ovarian Steroidogenesis in Vitro and on Reproductive
Development in Vivo in the Japanese Quail, Coturnix Coturnix Japonica." (1975). LSU Historical Dissertations and Theses. 2842.
https://digitalcommons.lsu.edu/gradschool_disstheses/2842
INFO RM ATIO N TO USERS
This material was produced from a microfilm copy of the original document. While 
the most advanced technological means to photograph and reproduce this document 
have been used, the quality is heavily dependent upon the quality of the original 
submitted.
The following explanation of techniques is provided to help you understand 
markings or patterns which may appear on this reproduction.
1. The sign or "target" for pages apparently lacking from the document 
photographed is "Missing Page(s)". If it was possible to obtain the missing 
page(s) or section, they are spliced into the film along with adjacent pages. 
This may have necessitated cutting thru an image and duplicating adjacent 
pages to insure you complete continuity.
2. When an image on the film is obliterated with a large round black mark, it 
is an indication that the photographer suspected that the copy may have 
moved during exposure and thus cause a blurred image. You will find a 
good image of the page in the adjacent frame.
3. When a map, drawing or chart, etc., was part of the material being 
photographed the photographer followed a definite method in 
"sectioning" the material. It  is customary to begin photoing at the upper 
left hand corner of a large sheet and to continue photoing from left to 
right in equal sections with a small overlap. If  necessary, sectioning is 
continued again — beginning below the first row and continuing on until 
complete.
4. The majority of users indicate that the textual content is of greatest value, 
however, a somewhat higher quality reproduction could be made from 
"photographs" if essential to the understanding of the dissertation. Silver 
prints of "photographs" may be ordered at additional charge by writing 
the Order Department, giving the catalog number, title, author and 
specific pages you wish reproduced.
5. PLEASE NOTE: Some pages may have indistinct print. Filmed as 
received.
Xerox University Microfilms
300 North Zeeb Road
Ann Arbor, Michigan 48106
I
76-156
MacGREGOR, Robert, I I I ,  1945- 
THE EFFECTS OF LUTEINIZING HORMONE AND 
PROLACTIN ON OVARIAN STEROIDOGENESIS IN VITRO 
AND ON REPRODUCTIVE DEVELOPMENT IN V lW  IN THE 
JAPANESE QUAIL, COTURNIX COTURNIX JAPONICA.
The Louisiana State U niversity and A gricultural 
and Mechanical College, Ph.D., 1975 
Physiology
Xerox University Microfilms, Ann Arbor, Michigan 48106
THIS DISSERTATION HAS BEEN M ICRO FILM ED EXACTLY AS RECEIVED.
THE EFFECTS OF LUTEINIZING HORMONE AND PROLACTIN ON OVARIAN 
STEROIDOGENESIS .IN VITRO AND ON REPRODUCTIVE DEVELOPMENT 
LN VIVO IN THE JAPANESE QUAIL, COTURNIX COTURNIX JAPONICA
A D i s s e r t a t i o n
Submi t ted  t o  the Graduate F a c u l t y  o f  the  
Lou is ia na  S t a t e  U n i v e r s i t y  and 
A g r i c u l t u r a l  and Meehan ica1 Col  lege 
in  p a r t i a l  f u l f i l l m e n t  o f  t h e  
requi  rements f o r  t h e  degree o f  
D o c to r  o f  P h i losop hy
i n
The Department  o f  Zoo logy  
and P h y s io lo g y
by
Rober t  MacGregor I I I  
B .A .  U n i v e r s i t y  o f  Texas ,  A u s t i n ,  1968 
M.S. L ou is ia n a  S ta te  U n i v e r s i t y ,  Baton Rouge, 1971
A u g u s t , 1975
ACKNOWLEDGEMENTS
I wou ld  l i k e  to  express  my a p p r e c i a t i o n  t o  D r .  A l b e r t  H.  M e ie r  
f o r  h i s  gu idance  and counse l ,  wh ich  helped  me unde rs tand .m ore  about  
b i o l o g i c a l  c l o c k s .  I a l s o  e x tend  my g r a t i t u d e  to  the  many f e l l o w  
g radua te  s t u d e n t s  who p ro v id e d  me w i t h  s t i m u l a t i n g  c o n v e r s a t i o n  and 
needed a s s i s t a n c e .
I than k  D r .  B a r to n  R. F a r t h i n g  and P r e n t i s s  E.  S c h i l l i n g  o f  t h e  
E x p e r im e n ta l  S t a t i s t i c s  Department  o f  L o u is ia n a  S ta te  U n iv e r s i  t y  f o r  
t h e i r  a i d  in  the  s t a t i s t i c a l  a n a ly s e s .  I a l s o  thank  D r .  W i l l i a m  
Johnson o f  the  P o u l t r y  Sc ience Department  f o r  p r o v i d i n g  th e  q u a i l  
c h i c k s  and f o r  the  w e a l t h  o f  knowledge he p ro v id e d  a bo u t  r a i s i n g  
q u a i l .  I ex tend  a warm note  o f  a p p r e c i a t i o n  t o  C h r i s t i n e  E.  A n g e l l o z  
f o r  t y p i n g  the  m a n u s c r i p t .
I rese rve  my warmest  regards  f o r  my w i f e  Mary,  who has a lways  p r o ­
v id e d  l o v i n g  s u p p o r t  th rou g ho u t  the  c o m p le t io n  o f  the  d i s s e r t a t i o n .
TABLE OF CONTENTS
Page
T i t l e  P a g e .....................................................................................................................  i
A c k n o w l e d g e m e n t s ........................................................   i i
L i s t  o f  Tables  ............................................................................................................ i v
L i s t  o f  F i g u r e s ............................................................................................................ v i
A b s t r a c t .......................................................................................................................... v i i
I n t r o d u c t i o n  ................................................................................................................  1
Methods and M a t e r i a l s  .............................................................................................. 7
R e s u l t s ............................................................................................................................... 16
D is c u s s io n   ..................................................................................................  23
Sum m ary ............................................................................................................................... 68
L i t e r a t u r e  C i t e d  .......................................................................................................  70
Vi t a   .....................................................................................................................  77
i i i
LIST OF TABLES
T a b le  Page
I Abdominal  Fat  Pad W e igh ts ,  Ovary Weights ,  and 
O v id uc t  Weights o f  Qua i l  * I n j e c t e d  w i t h  P r o l a c t i n  
o r  S a l i n e  a t  One o f  S i x  D i f f e r e n t  Times o f  Day
f o r  18 D a y s .............................................................................................. 33
I I  A n a l y s i s  o f  V a r ia n c e  o f  Abdominal Fat  Pads, Ovary, and
O v id uc t  Weights o f  Q ua i l  I n j e c t e d  w i t h  S a l i n e  o r  
P r o l a c t i n  a t  One o f  S i x  D i f f e r e n t  Times o f  D a y ........................... 3^
I I I  Weights o f  Abdominal Fat Pads and Testes o f  Qua i l  as
a F u n c t io n  o f  Time o f  D a i l y  I n j e c t i o n s  o f  S a l i n e  and 
C o r t i c o s t e r o n e  f o r  10 D a y s ......................................................................35
IV A n a l y s i s  o f  V a r ia nce  and Orthogona l  Comparisons f o r  
Testes Weight  and Abdominal  Fat  Pad Weight  Responses 
t o  I n j e c t i o n  o f  S a l i n e  o r  C o r t i c o s t e r o n e  a t  One o f
6 Times o f  Day t o  t h e  Japanese Q u a i l ................................................. 36
V Body, Ovary, and O v id uc t  W e ig h ts ,  Numbers o f  Y o l k -  
C o n ta in in g  F o l l i c l e s ,  and % O v i p o s i t i o n  o f  A d u l t  
Q u a i l '  I n j e c t e d  w i t h  C o r t i c o s t e r o n e  and P r o l a c t i n
f o r  12 D a y s .................................................... .... .............................................. 37
VI A n a l y s i s  o f  V a r ia n c e  f o r  Body, Ovary,  and Ov iduc t  
Weights o f  Qua i l  I n j e c t e d  w i t h  P r o l a c t i n  a t  One o f  
k  Times a f t e r  D a i l y  I n j e c t i o n s  o f  C o r t i c o s t e r o n e  . . . .  38
V I I  Ovary and O v iduc t  Weights o f  Q ua i l  M a in ta in e d  on 
Long Day (16L/8D) o r  S h o r t  Day (8L/16D) Cycles and ^
I n j e c t e d  D a i l y  w i t h  One o f  2 Doses o f  Gonado trop ins
f o r  6 D a y s ............................. ........ .................................................................39
V I I I  A n a ly s i s  o f  V a r ia nce  and Or thogona l  Comparisons f o r
Ovary and O v iduc t  Weights o f  Q ua i l  Compared among 2 
L i g h t / D a r k  C yc les ,  2 Treatments  o f  FSH-LH, and k 
D i f f e r e n t  Times o f  D a i l y  I n j e c t i o n s  ................................................ b0
IX S p l i t - P l o t  A n a l y s i s  o f  Var iance  f o r  ' ^ C - E s t r a d i o l
S y n th e s is  by O var ie s  Incubated  w i t h  LH f rom Quai l  
P r e t r e a te d  w i t h  S a l i n e  o r  P r o l a c t i n  a t  One o f  k 
D i f f e r e n t  Times o f  D a y ......................................................................  .
X S p l i t - P l o t  A n a ly s i s  o f  V a r ia nce  f o r  ' ^ C -P ro ge s te ro n e
Sy n th e s is  by Ovar ies  Incubated  w i t h  LH f rom Quai l  
P r e t r e a t e d  w i t h  S a l i n e  o r  P r o l a c t i n  a t  One o f  k
D i f f e r e n t  Times o f  D a y ...............................................................................*+2
LIST OF TABLES (C o n t.)
T a b le  Page
XI S p l i t - P l o t  A n a ly s i s  o f  V a r ia n c e  f o r  ^ C - C h o l e s t e r o l
S y n th e s is  by Ovar ies  Incubated  w i t h  LH f rom Q ua i l  
P r e t r e a te d  w i t h  S a l i n e  o r  P r o l a c t i n  a t  One o f  k 
D i f f e r e n t  Times o f  D a y ............................................................................
X I I  Percen t  Convers ion  o f  ^ C - C h o l e s t e r o l  t o  ^ C -  
E s t r a d i o l  by Ovar ies  Incubated^ w i t h  o r  w i t h o u t
LH f rom Q u a i l *  P r e t r e a t e d  w i t h  S a l i n e  o r  P r o l a c t i n
a t  One o f  k D i f f e r e n t  Times o f  D a y ...............................................  Mt
X I I I  S p l i t - P l o t  A n a ly s is  o f  V a r ia nce  f o r  Percen t  
Convers ion  o f  ^ C - C h o l e s t e r o l  t o  ^ C - E s t r a d i o l
by Ovar ies Incubated w i t h  LH f rom Quai l  P r e t r e a t e d
w i t h  S a l i n e  o r  P r o l a c t i n  a t  One o f  k D i f f e r e n t  Times
o f  D a y ................... .... ........................................................................................  ^5
XIV ^ C - L a b e l l e d  E s t r a d i o l ,  P roge s te rone ,  Unconverted  
C h o l e s t e r o l ,  and Percent  Convers ion  o f  C h o le s t e r o l  
t o  E s t r a d i o l  as a F u nc t io n  o f  i n  v i t r o  T re a tm en t  t o
Qua i l  O v a r i e s ^ .........................................................................................  ^6
XV A n a ly s is  o f  Var iance  f o r  E s t r a d i o l ,  P ro ges te rone  
and C h o le s te ro l  S yn the s is  and Percen t  Convers ion  o f  
C h o le s te r o l  to  E s t r a d i o l  by Qua i l  Ovar ies  Incubated  
w i t h  P r o l a c t i n ,  LH, P r o l a c t i n  + LH o r  No Hormone
A d d e d ................................................................................................................  k f
v
LIST OF FIGURES
F ig u re  Page
1 R e p re s e n ta t i o n  o f  the  s e p a r a t i o n  o f  c a r r i e r  s t e r o i d s
on paper chromatograms ........................................................................... 48
2 Percen t  q u a i l  l a y i n g  among groups t h a t  r e c e iv e d
d a i l y  i n j e c t i o n s  o f  p r o l a c t i n  o r  s a l i n e ......................................  50
3 Ovary and o v i d u c t  w e ig h ts  o f  q u a i l  he ld  on
c o n t in u o u s  l i g h t  t h a t  r e c e iv e d  i n j e c t i o n s  o f  
c o r t i c o s t e r o n e  and p r o l a c t i n  .  .........................................  52
4 l ^ C - e s t r a d i o !  s y n th e s i z e d  in  v i  t r o  by u n t r e a te d
( c o n t r o l )  and L H - t r e a te d  ovarTes (4 i n c u b a t io n s  
per  g roup)  f rom q u a i l  p r e t r e a t e d  w i t h  s a l i n e  o r  
p r o l a c t i n  i n j e c t i o n s  ..........................................................    54
5 ^ C - p r o g e s t e r o n e  s y n th e s i z e d  j jn v i  t r o  by u n t r e a t e d
( c o n t r o l )  and L H - t r e a te d  o v a r ie s  (4 i n c u b a t io n s  per  
group) f rom q u a i l  p r e t r e a t e d  w i t h  s a l i n e  o r  p r o l a c t i n  
i n j e c t i o n s ....................................................................................................... 56
6 ^ C - c h o l e s t e r o l  l e v e l s  f rom u n t r e a t e d  ( c o n t r o l )  and
L H - t r e a te d  o v a r ie s  i n  v i  t r o  (4 in c u b a t i o n s  p e r  g roup) 
f rom q u a i l  p r e t r e a t e d  w i t h  s a l i n e  o r  p r o l a c t i n  
i n j e c t i o n s ......................................................................................................  58
7 ^ C - l a b e l l e d  e s t r a d i o l ,  p roge s te rone ,  and c h o l e s t e r o l
s y n th e s i z e d  by q u a i l  o v a r ie s  (5 i n c u b a t io n s  per  g roup)
incuba ted  w i t h  p r o l a c t i n ,  LH o r  p r o l a c t i n  p lu s  LH . . . 60
8 Proposed pathways fo r  stero idogenesis  in the qua i l
o v a r ie s  a f f e c t e d  by p r o l a c t i n  and L H .......................................... 62
9 Temporal r e l a t i o n s h i p s  between d a i l y  r i s e  in  plasma
c o r t i c o s t e r o n e ,  d a i l y  r i s e  in  plasma LH, i n  v i  t r o  
o v a r i a n  response t o  LH, and o v id u c a l  response to  
p r o l a c t i n ...........................................................................................................  64
10 Proposed i n t e r a c t i o n s  between th e  p i t u i t a r y
hormones, p r o l a c t i n ,  LH, and FSH, wh ich  may r e s u l t  
in  gonadal r e g r e s s io n  ...............................................................................  66
v i
ABSTRACT
P re v io us  s t u d i e s  o f  a v ia n  r e p r o d u c t i o n  i d e n t i f i e d  th e  a c t i v i t y  o f  
l u t e i n i z i n g  hormone (LH) in  males as s t e r o i d o g e n i c .  However, in  a v ia n  
fe m a le s ,  no such r o l e  has been c o n f i r m e d .  To d e te rm ine  i f  o v a r i a n  s t e ­
ro id o g e n e s is  in  the  Japanese q u a i l  i s  r e s p o n s iv e  t o  LH, two expe r im en ts
14examined the in  v i t  ro  p r o d u c t i o n  o f  C - l a b e l l e d  e s t r a d i o l ,  p roge s te ron e
14and t o t a l  c h o l e s t e r o l  ( f r e e  and e s t e r i f i e d )  f rom a c e t a t e - 1 -  C.
In a l l  i n c u b a t i o n s ,  the  a d d i t i o n  o f  o v in e  LH s t i m u l a t e d  an in c rease  
14
in  the p r o d u c t i o n  o f  C - e s t r a d i o l ,  the  m a jo r  a v ian  e s t r o g e n .  In a d d i ­
t i o n ,  a d a i l y  rhythm o f  in  v i t r o  o v a r i a n  s e n s i t i v i t y  to  LH was n o te d .
14The p r o d u c t i o n  o f  C -p ro ges te ro ne  was a l s o  inc reased  above u n t re a te d
14( c o n t r o l )  o v a r i e s  whereas C - t o t a l  c h o l e s t e r o l  d id  not  d i f f e r  f rom 
c o n t r o l s .  Fu r the rm o re ,  in  v i v o  i n j e c t i o n s  o f  LH-FSH f o r  6 days r e s u l t e d  
in  a d a i l y  rhythm o f  o v id u c a l  w e ig h t  response,  whereas o v a r i a n  w e ig h t s
were no t  a f f e c t e d  by the  g o n a d o t r o p in s .
Many s t u d ie s  have suggested t h a t  p r o l a c t i n  causes gonadal r e g re s ­
s ion  in  b i r d s  by the  i n h i b i t i o n  o f  the re le ase  o f  f o l l i c l e  s t i m u l a t i n g  
hormone (FSH) f rom the  p i t u i t a r y .  However, one r e p o r t  suggested t h a t  
p r o l a c t i n  may a c t  on gonadal t i s s u e .  In a s tudy  o f  the p o s s i b l e  e f f e c t s
o f  p r o l a c t i n  on the av ia n  o v a r y ,  o v in e  p r o l a c t i n ,  added to  the  o v a r i a n
14
in c u b a t io n  medium, was found t o  in c re a se  C - t o t a l  c h o l e s t e r o l  l e v e l s
14 14whereas C - e s t r a d i o l  and C -p ro ges te ro ne  were u n a f f e c t e d .  P r o l a c t i n
14
in com b ina t io n  w i t h  LH r e s u l t e d  in depressed C - e s t r a d i o l  l e v e l s  com-
14
pared w i t h  those  f rom L H - t r e a te d  o v a r i e s  and in  depressed C - t o t a l  cho­
l e s t e r o l  compared w i t h  those f rom p r o l a c t i n - t r e a t e d  o v a r i e s .  Moreover,  j_n 
v i v o  i n j e c t i o n s  o f  p r o l a c t i n  dampened the  d a i l y  rhy thm o f  o v a r i a n  s e n s i ­
v i  i
t i v i t y  t o  LH by i n h i b i t i n g  the  in c re a s e  i n  C - e s t r a d i o l  p r o d u c t i o n  a t  
the  o nse t  o f  the  p h o t o p e r i o d .  Th is  a c t i v i t y  o f  p r o l a c t i n  i n d i c a t e s  
t h a t  p r o l a c t i n  and LH compete w i t h  one a n o th e r ,  r e s u l t i n g  i n  depressed 
s t e r o i  dogenes i s .
in t e s t i n g  f o r  a d a i l y  rhy thm o f  the  e f f e c t s  o f  p r o l a c t i n  on 
o v a r i a n  and o v id u c a l  g ro w th ,  a s t r o n g  e f f e c t  o f  d i s t u r b a n c e  f rom 
h a n d l i n g  a s s o c ia te d  w i t h  d a i l y  i n j e c t i o n s  was obse rve d .  I t  i s  sug ­
ges ted  t h a t  th e  d a i l y  d i s t u r b a n c e  re s e ts  thte t im e  o f  endogenous c o r t i ­
c o s t e r o i d  r e l e a s e .  S tu d ie s  f rom o t h e r  i n v e s t i g a t o r s  i n d i c a t e  t h a t  the  
t ime o f  c o r t i c o s t e r o n e  r e le a s e  a f f e c t s  t i s s u e  re s p o n s iv e n e s s .  Th is  may 
e x p l a i n  the  l a c k  o f  the  d a i l y  rhy thm o f  response t o  p r o l a c t i n  in  the  
above e x p e r im e n t .
In a n o the r  t e s t  f o r  a d a i l y  rhy thm o f  response t o  p r o l a c t i n ,  
i n j e c t i o n s  o f  c o r t i c o s t e r o n e  were used t o  s y n c h r o n iz e  t i s s u e  responses .  
A marked a n t i  gonadal e f f e c t  was noted in  q u a i l  i n j e c t e d  w i t h  p r o l a c t i n  
12 hours a f t e r  the  d a i l y  i n j e c t i o n s  o f  c o r t i c o s t e r o n e ,  whereas a pos­
s i b l e  augmenta t ion  o f  o v a r ia n  and o v id u c a l  g rowth  o c c u r re d  in  response 
t o  p r o l a c t i n  i n j e c t i o n s  g iv e n  s im u l t a n e o u s l y  w i t h  c o r t i c o s t e r o n e  (0 -  
hours a f t e r  c o r t i c o s t e r o n e ) .
I t  is  proposed t h a t  the  a n t ig o n a d a l  e f f e c t  o f  p r o l a c t i n  may r e s u l t  
f rom the  i n h i b i t i o n  o f  LH a c t i v a t e d  s t e r o i d o g e n e s i s .  The i n h i b i t i o n  o f  
s t e r o i d o g e n e s i s  wou ld  cause a decrease  in  (1) p i t u i t a r y  FSH r e le a s e  
and (2) gonad g row th .
INTRODUCTION
P i t u i t a r y  hormone c o n t r o l  o f  the  r e p r o d u c t i v e  system in  v a r io u s  
a v ia n  sp ec ies  has been under i n v e s t i g a t i o n  f o r  ove r  f i f t y  years ( r e ­
v ie w s :  M a r s h a l l ,  1922; van T ienhoven,  1961; G i l b e r t ,  1971)- Of the
s i x  p i t u i t a r y  hormones,  l u t e i n i z i n g  hormone (LH) ,  f o l l i c l e  s t i m u l a t i n g  
hormone (FSH) and p r o l a c t i n  appear t o  have the s t r o n g e s t  r e g u l a t o r y  
e f f e c t s  on the  r e p r o d u c t i v e  system.
The g o n a d o t ro p in s  FSH and LH, d i r e c t l y  i n f l u e n c e  a v ia n  gonads. 
F o l l i c l e  s t i m u l a t i n g  hormone s t i m u l a t e s  inc reases  in  t h e  w e ig h t  and 
deve lopment o f  t h e  o v a r i a n  f o l l i c l e  as w e l l  as t u b u l a r  g rowth  and 
spermatogenes is  in  the  tes te s  ( r e v ie w :  van Tienhoven,  1961).  In
a d d i t i o n ,  LH s t i m u l a t e s  the  s t e r o i d o g e n i c  a c t i v i t y  and g rowth  o f  the  
t e s t i c u l a r  i n t e r s t i t i u m  ( r e v ie w :  Lake and F u r r ,  1971).  Most s t u d ie s
i n d i c a t e  t h a t  LH is  s i m i l a r  i f  no t  i d e n t i c a l  t o  the  a v ia n  o v u l a t i o n -  
in d u c in g  hormone (OIH) (F raps ,  e t  £ l_ . , 19^+7) - The r o l e  o f  LH in  female  
b i r d s  has not  been c o n f i rm e d ,  however i t  is  a l s o  th o u g h t  t o  i n v o l v e  the  
s t i m u l a t i o n  o f  s t e r o i d o g e n e s i s  ( r e v ie w :  G i l b e r t ,  1971) .  I n j e c t i o n s  o f
LH cause inc reases  in  o v i d u c t  w e ig h ts  in  many b i r d s ;  and because o v i ­
duca l  w e ig h ts  a l s o  a re  d i r e c t l y  r e s p o n s iv e  to  changes in  plasma e s t r o g e n  
c o n c e n t r a t i o n s  (van Tienhoven,  1961) ,  LH was suggested  t o  i n c re a s e  the  
p r o d u c t i o n  o f  e s t r o g e n s .  More r e c e n t l y ,  i n j e c t i o n s  o f  LH inc re ase d  
plasma e s t rog ens  and p ro ge s te ron e  (Hea ld ,  e t  aj_. , 1967).  Concur ren t  
w i t h  the  i n c re a s e  in  p i t u i t a r y  g o n a d o t ro p in  c o n te n t  d u r i n g  gonadal  
m a t u r a t i o n  in  the  Japanese q u a i l  ( F o l l e t t  and F a rn e r ,  1966),  the  3B- 
and 17 B - h y d r o x y s t e r o i d  dehydrogenase a c t i v i t i e s  in  the  t h e c a l  and g ra n u -  
l o s a l  c e l l s  o f  th e  q u a i l  o v a r i a n  f o l l i c l e  a re  re p o r te d  t o  i n c r e a s e .
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( S a y le r ,  e t  a j_ . , 1970) .  Because th e se  enzyme a c t i v i t i e s  a re  i n d i c a t i v e  
o f  p r o g e s te r o n e  and e s t r o g e n  p r o d u c t i o n  ( C h i e f f i  and B o t t i ,  1965),  LH 
may d i r e c t l y  s t i m u l a t e  s t e r o i d  p r o d u c t i o n  in  t h e  o v a r i a n  f o l l i c l e .
Very few s t u d i e s  have used j_n v i  t r o  methods t o  i n v e s t i g a t e  a v ia n  
o v a r i a n  s t e r o i d o g e n e s i s ,  in  one s t u d y ,  s l i c e s  o f  o v a r i e s  f rom l a y i n g ,  
n o n la y i n g ,  and b roody  hens produced measurab le  amounts o f  ^ C - l a b e l l e d  
e s t r a d i o l  and p r o g e s te r o n e  d u r i n g  a t h r e e  hour i n c u b a t i o n  in  t h e  p r e -
1 ij.
sence o f  a c e t a t e - 1 -  C (Boucek and Sava rd ,  1970).  In  c u l t u r e d  o v a r i e s  
o f  embryon ic  c h i c k s ,  G a l l  us d o m e s t i c u s , human c h o r i o n i c  g o n a d o t ro p in  
(HCG), a hormone w i t h  L H - l i k e  e f f e c t s  in  mammals, in c re as e d  the  p r o ­
d u c t i o n  o f  ^ C - l a b e l l e d  e s t r a d i o l  f rom a c e t a t e - l - ' ^ C  (Cedard,  H a f fe n
and G u icha rd ,  1968) .  A l s o ,  c u l t u r e d  embryonic o v a r i e s  o f  the  q u a i l
14C o t u r n i x  c o t u r n i x  } apo n ica  have been re p o r te d  t o  produce  C-e s t rogens  
f rom th e  p r e c u r s o r  s t e r o i d  C-p regneno lone  (G u icha rd ,  Cedard, Haf fen  
and S h ieb ,  1973).  The most p ro m in en t  e s t r o g e n  i n  fow l  i s  e s t r a d i o l - 1 7B, 
w i t h  a plasma c o n c e n t r a t i o n  te n  t imes t h a t  o f  e s t r o n e  (P e te rson  and 
Common, 1970);  and the  p r e c u r s o r  o f  a l l  s t e r o i d s  is  c h o l e s t e r o l  (McKern, 
1971; Nakamura and Tanabe,  1972) .  In mammalian and amphib ian  s t u d i e s ,  
the  r e g u l a t i o n  o f  t h e  c o n v e rs io n  o f  c h o l e s t e r o l  i n t o  the  sex s t e r o i d s  
appears t o  be a m a jo r  f u n c t i o n  o f  LH (A rm s t rong ,  1970; Wiebe,  1972).  
Thus,  LH may a l t e r  b o th  c h o l e s t e r o l  and e s t r a d i o l  p r o d u c t i o n .
In t h e i r  a n a l y s i s  o f  the  d a i l y  egg l a y i n g  c y c l e  in  the  c h i c k e n ,  
B a s t ia n  and Zarrow (1955) sugges ted  t h a t  the  s e n s i t i v i t y  o f  the  mature  
f o l l i c l e  t o  plasma l e v e l s  o f  0IH v a r i e d  d u r i n g  the  day .  Th is  hormone 
is  th o u g h t  t o  be s i m i l a r  t o  mammalian LH o r  some c o m b in a t io n  o f  LH and 
FSH ( r e v i e w :  G i l b e r t ,  1971).  A d a i l y  v a r i a t i o n  in  the  u t e r i n e  and
o v a r i a n  w e ig h t  respons ivene ss  t o  d a i l y  i n j e c t i o n s  o f  g o n a d o t ro p in  was
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c l e a r l y  dem ons t ra ted  in  the  mouse (Lamond and Braden,  1959)-  S i m i l a r l y ,  
a d a i l y  rhy thm o f  o v a r i a n  and o v id u c a l  g rowth  response t o  i n j e c t i o n s  o f  
e i t h e r  LH o r  FSH was observed i n  t h e  l i z a r d  A n o l i s  c a r o l i n e n s i s  (T rob ec ,  
197*0- These o s c i l l a t i o n s  i n  t i s s u e  response to  t h e  i n j e c t i o n s  o f  go­
n a d o t r o p in s  i n d i c a t e  t h a t  o v a r i a n  s e n s i t i v i t y  v a r i e s  w i t h  re s p e c t  t o  
the  t im e  o f  day .
p r o l a c t i n  produces a w ide  v a r i e t y  o f  e f f e c t s  r e l a t e d  t o  r e p r o d u c t i v e  
f u n c t i o n  ( r e v i e w s :  R id d le ,  1963; Bern and N i c o l l ,  1968).  For  example,
p r o l a c t i n  causes gonadal  r e g r e s s io n  in  t h e  common p ig e o n ,  Columba 1 i v i  a , 
r i n g  dove,  S t r e p t o p e l i a  r i s o r i a , and c h ic k e n ,  Ga l l  us domest icus (B a te s ,
£ t  a |_., 1937; Na lbandov,  19**5); i n h i b i t s  p h o t o p e r i o d i  ca l  l y  s t i m u l a t e d  
gonadal  g ro w th  in  s e v e r a l  n o n m ig ra to r y  p a s s e r in e  spec ies  ( r e v i e w :  M e ie r
and Dusseau,  1968);  promotes i n c u b a t i o n  pa tch  deve lopment i n  many b i r d s  
and s t i m u l a t e s  c ropsac  " m i l k "  s e c r e t i o n  in  a l l  sp ec ies  o f  doves and 
p ig eo n s ,  Columbidae ( r e v ie w :  R id d l e ,  1963).  In some s p e c i e s ,  th e
c h ic k e n ,  G a l l  us domest icus  (Juhn and H a r r i s ,  1956) ,  the  C a l i f o r n i a  
q u a i l ,  L o p h o r ty x  c a l i f o r n i c u s  (Jones ,  1969),  and th e  Japanese q u a i l ,  
C o t u r n i x  c o t u r n i x  j a p o n ic a  (A le xa nd e r  and W o l f son ,  1970),  p r o l a c t i n  i s  
re p o r te d  no t  t o  cause gonadal  r e g r e s s io n ,  a l t h o u g h  i t  d i d  t e m p o r a r i l y  
i n t e r r u p t  egg l a y i n g .  In a d d i t i o n ,  p r o l a c t i n  a p p a r e n t l y  r e ta r d e d  gonad­
al  development  when g iv e n  t o  immature Japanese q u a i l  i n s te a d  o f  f u l l y  
i n h i b i t i n g  g rowth  (A lexander  and W o l fson ,  1970).
Recent s t u d i e s  i n d i c a t e  t h a t  th e  responses t o  p r o l a c t i n  v a ry  marked­
l y  in  b i r d s  as a f u n c t i o n  o f  the  t im e  o f  day when the  hormone is  i n j e c t e d .  
Responses t o  p r o l a c t i n  wh ich  e x h i b i t  d a i l y  rhythms i n c lu d e  th e  p igeon  
c ropsac  response (M e ie r ,  e t  al_.,  1971a),  and f a t t e n i n g  (M e ie r ,  1969a;
Me ie r  and M a r t i n ,  1971).  In a d d i t i o n ,  p r o l a c t i n  may have s t i m u l a t o r y
k
as w e l l  as i n h i b i t o r y  a c t i o n s  on a v ia n  r e p r o d u c t i v e  systems depend ing on 
i t s  d a i l y  tempora l  r e l a t i o n s h i p  t o  e le v a te d  l e v e l s  o f  plasma c o r t i c o s ­
te ron e  ( r e v i e w :  M e ie r ,  1972).  A tempora l  r e l a t i o n s h i p  o f  8 hours be­
tween d a i l y  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  and p r o l a c t i n  i n  p h o t o r e f r a c ­
t o r y  house s p a r ro w s ,  Passer d o m e s t i c u s , m a in ta in e d  in  c o n s ta n t  l i g h t  
s t i m u l a t e d  gonadal  g rowth  whereas o th e r  temporal  hormonal r e l a t i o n s  had 
no e f f e c t .  S i m i l a r l y ,  gonadal g rowth  was augmented in  w h i t e - t h r o a t e d  
spa r row s ,  Z o n o t r i c h i a  a j b i c o l l i s , m a in ta in e d  i n  c o n s ta n t  l i g h t ,  by d a i l y  
i n j e c t i o n s  o f  p r o l a c t i n  g i v e n  12 hours a f t e r  i n j e c t i o n s  o f  c o r t i c o s t e r o n e ,  
whereas p r o l a c t i n  had a s t r o n g  i n h i b i t o r y  e f f e c t  on gonadal g rowth  when 
i n j e c t e d  8 hours  a f t e r  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  (M e ie r ,  e t  a K  , 1971 
b ) . These e f f e c t s  o f  exogenous hormones a re  p a r t i c u l a r l y  i n t e r e s t i n g  in  
t h a t  t h e r e  i s  a 12 -hou r  i n t e r v a l  between the  d a i l y  r i s e  o f  plasma c o r ­
t i c o s t e r o n e  and the  r e le a s e  o f  p i t u i t a r y  p r o l a c t i n  d u r i n g  s p r i n g  r e ­
p r o d u c t i v e  deve lopment  and an i n t e r v a l  o f  a p p ro x im a te l y  6 hours d u r i n g  
the  August  p e r i o d  o f  p o s t n u p t i a l  gonadal r e g r e s s io n .  Because d a i l y  
rhythms o f  p lasma c o r t i c o s t e r o n e  have been re p o r te d  f o r  s e v e ra l  a v ia n  
spec ies  (Japanese q u a i l :  B o i s s i n  and Assenmacher,  1970; w h i t e - t h r o a t e d
s p a r ro w :  Dusseau and M e ie r ,  1971; common p ig e o n :  Joseph and M e ie r ,
1973) ,  t h e  i n j e c t i o n  o f  p r o l a c t i n  a t  a p a r t i c u l a r  t im e  o f  day w i t h  re s ­
pec t  t o  a d a i l y  p h o to p e r io d  wou ld be expec ted  t o  c r e a te  v a r io u s  e f f e c t s  
depend ing  on t h e  tempora l  r e l a t i o n s h i p  between the  i n j e c t i o n s  o f  p r o ­
l a c t i n  and th e  endogenous r i s e  o f  plasma c o r t i c o s t e r o i d s .
There is  some e v id en ce  t h a t  the  a n t ig o n a d a l  a c t i o n  o f  p r o l a c t i n  is  
due t o  i t s  i n h i b i t i o n  o f  the  r e le a s e  o r  p r o d u c t i o n  o f  FSH. Bates ,  e t  a l . 
( 1937) found t h a t  the  gonadal r e g r e s s io n  induced by p r o l a c t i n  c o u ld  be 
p re ve n ted  by s im u l ta n e o us  i n j e c t i o n s  o f  FSH i n  the  male r i n g  dove and
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female  common p ig e o n .  A l s o ,  FSH, b u t  no t  LH, m a in ta in e d  t e s t i c u l a r  
w e ig h ts  in  p r o l a c t i n - i n j e c t e d  ch icke ns  (Na lbandov,  19^5 ) .  In f u r t h e r  
s u p p o r t  o f  t h i s  h y p o t h e s i s ,  a c i d o p h i l i c  ( p r o l a c t i n - p r o d u c i n g )  c e l l s  o f  
the  c h ic k e n  p i t u i t a r y  were r e p o r te d  t o  be " a c t i v e "  and g r a n u la r  in  
b roody  hens,  whereas the  b a s o p h i l i c  ( g o n a d o t r o p i n - s e c r e t i n g )  c e l l s  
were " i n a c t i v e "  (Payne, 19^3 ) .  B rood iness  in  fow l  can be induced by 
p r o l a c t i n  i n j e c t i o n s  ( r e v i e w :  R id d le ,  1963).  In a d d i t i o n ,  h i s t o l o g i c a l
e v idence  i n d i c a t e s  t h a t  i n j e c t i o n s  o f  p r o l a c t i n  caused r e g r e s s io n  o f  FSH 
p ro d u c in g  Type I I  b e ta  c e l l s  i n  the  p i t u i t a r y  o f  t h e  sa lamander ,  T r i t u -  
rus c r i s t o l u s  c a r n i f e x  (M azz i ,  e t  al_.,  1967).
A no the r  e x p l a n a t i o n  f o r  the  a n t ig o n a d a l  e f f e c t s  o f  p r o l a c t i n  may 
be based on i t s  a b i l i t y  t o  i n h i b i t  t h e  a c t i o n  o f  LH a n d /o r  FSH. I n j e c ­
t i o n s  o f  p r o l a c t i n  p re v e n te d  r e p r o d u c t i v e  s t i m u l a t i o n  by th e  gonad­
o t r o p i n s  i n j e c t e d  i n t o  the  w h i t e - t h r o a t e d  sp a r ro w ,  Z o n o t r i c h i a  a l b i c o l -  
1 is  (M e ie r ,  1969b) .  The o v id u c a l  response t o  the  g o n a d o t r o p in s ,  FSH 
and LH, was c o m p le te l y  i n h i b i t e d  when p r o l a c t i n  was g iv e n  s i m u l t a n ­
e o u s ly .  Inasmuch as o v id u c a l  w e ig h ts  a re  a r e f l e c t i o n  o f  plasma l e v e l s  
o f  e s t ro g e n  (van T ie nhoven,  1961),  the  s e c r e t i o n  o r  a c t i o n  o f  th e  e s t r o ­
gens appears t o  be b lo c k e d  by p r o l a c t i n .  A ls o ,  p r o l a c t i n  i n h i b i t e d  the  
o v a r i a n  w e ig h t  response t o  the  g o n a d o t ro p in s .  C a l v e r t  (1 958 ) ,  P h i l i p s  
(1959 ) ,  and G i l b e r t  (1971) sugges t  t h a t  es t rog ens  augment t h e  response 
o f  the  a v ia n  ova ry  t o  the  g o n a d o t ro p in s .  Thus,  a loss  o f  s t e r o i d o g e n e ­
s i s  may accoun t  f o r  t h e  lo ss  o f  o v a r i a n  w e ig h t .
The i n f o r m a t i o n  p re sen ted  poses s e v e ra l  q u e s t i o n s  re g a r d in g  the  
e f f e c t s  o f  LH and p r o l a c t i n  on o v a r i a n  and o v id u c a l  w e ig h ts  in  av ia n  
spec ies  and th e  e f f e c t s  o f  these  hormones on a v ia n  o v a r i a n  s t e r o i d o g e n -  
s i s .  F i r s t ,  can LH d i r e c t l y  s t i m u l a t e  s t e r o i d o g e n e s i s  in  the  a v ia n  ovary?
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Second, does p r o l a c t i n  d i r e c t l y  i n f l u e n c e  the  ovary  as a p o s s i b l e  means 
f o r  a l t e r i n g  r e p r o d u c t i v e  deve lopment and f u n c t i o n ?  And t h i r d ,  a re  the  
e f f e c t s ,  i f  any,  o f  LH and p r o l a c t i n  a f u n c t i o n  o f  day a n d /o r  th e  t im e  
o f  d a i l y  r i s e  o f  plasma c o r t i c o s t e r o i d s ?  Three expe r im en ts  were  de­
s ig n e d  t o  examine f u r t h e r  the  tempora l  e f f e c t s  o f  p r o l a c t i n  and th e  
g o n a do t ro p in s  on the  female  r e p r o d u c t i v e  system in  th e  Japanese q u a i l ,  
C o t u r n i x  c o t u r n i x  j a p o n i c a . Ano ther  expe r im en t  examined the  e f f e c t s  o f  
d a i l y  h a n d l i n g  o f  th e  q u a i l  on the  gonad and abdomina l  f a t  pad w e ig h t s .  
To de te rm in e  the  e f f e c t s  o f  LH and p r o l a c t i n  on s t e r o i d o g e n e s i s ,  two 
expe r im en ts  were per fo rm ed  w i t h  in cu ba ted  q u a i l  o v a r i a n  t i s s u e .
METHODS AND MATERIALS
For a l l  t h e  f o l l o w i n g  e x p e r im e n ts ,  day o ld  Japanese q u a i l  were 
o b t a i n e d  f rom D r .  W i l l i a m  Johnson o f  t h e  P o u l t r y  Sc ience  Depar tment  
on the  Baton Rouge campus o f  L o u is ia n a  S t a t e  U n i v e r s i t y .  The c h i c k s  
were housed in  b rood e rs  (Oak I n c . )  m a in ta in e d  a t  37° C. The tempera ­
t u r e  was lowered to  2 6 . 5 °  C a f t e r  two weeks.  Room l i g h t i n g  (1 ,0 0 0  
lumens/cm ) p ro v id e d  e i t h e r  a 16-hour d a i l y  p h o to p e r io d  (16L/8D) o r  
c o n s t a n t  b r i g h t  l i g h t  ( L L ) . C h ick  S t a r t e r  Crumbles (20% p r o t e i n ) ,  
and w a t e r  were  a lways a v a i l a b l e .  T h i s  d i e t  was m a in ta in e d  f o r  a t  
l e a s t  30 days .  The q u a i l  were  fed  a c h i c k  g ro w in g  r a t i o n  (16% p r o t e i n )  
f o r  t h e  re m a in in g  p e r i o d  o f  the  e x p e r im e n t s .  The dosage o f  a i !  i n ­
j e c t e d  hormones was 1 pg pe r  gram body w e i g h t ,  un less  o th e r w i s e  men­
t i o n e d .
Expe r im en t  I (The e f f e c t s  o f  p r o l a c t i n  on th e  female  q u a i l  r e p r o d u c t i v e  
system)
The q u a i l  c h i c k s  were  ra i s e d  on a 16-hour d a i l y  p h o to p e r io d  u n t i l  
34-days o l d .  These q u a i l  n o r m a l l y  b eg in  l a y i n g  eggs a f t e r  th e y  a re  
40 days o l d .  The females  were  a ss igne d  t o  12 groups (8 t o  10 b i r d s  
per  g r o u p ) .  S i x  groups r e c e iv e d  d a i l y  p r o l a c t i n  i n j e c t i o n s  a t  0 ,  4 ,
8 ,  12, 16 o r  20 hours a f t e r  the  o n s e t  o f  the  d a i l y  p h o t o p e r i o d .  S ix  
o t h e r  groups re c e iv e d  s a l i n e  i n j e c t i o n s  a t  the  above i n d i c a t e d  t im e s .  
These i n j e c t i o n s  were  c o n t in u e d  f o r  18 days d u r i n g  w h ich  d a i l y  egg 
l a y in g  was re c o rd e d .  A t  t h i s  t im e  s e v e r a l  b i r d s  f rom each t r e a tm e n t  
group were  d e c a p i t a t e d  s i m u l t a n e o u s l y .  T h e i r  o v a r i e s  and o v id u c t s  
were removed,  b l o t t e d  and weighed and t h e  number o f  y o l k - f i l l e d  f o l ­
l i c l e s  and ova in  the  o v i d u c t  were  re c o rd e d .  T h i s  process was r e ­
peated u n t i l  a l l  b i r d s  had been examined.
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Exper imen t  I I  (The e f f e c t s  o f  s a l i n e  o r  c o r t i c o s t e r o n e  on f a t  and 
t e s t e s  w e i g h t s )
Male q u a i l  were  r a i s e d  to  m a t u r i t y  on a 16-hour d a i l y  p h o to p e r io d  
and m a in ta in e d  on t h i s  p h o t o p e r i o d i c  c y c l e  d u r i n g  th e  e x p e r im e n t .  In 
o r d e r  t o  m in im iz e  the  number o f  t im es  d u r i n g  t h e  day the e x p e r im e n te r  
had to  e n t e r  th e  room, the  q u a i l  were housed in  two s e p a ra te  rooms in  
w h ic h  the  16-hour p h o to p e r io d  began a t  e i t h e r  0800 o r  2000.  D a i l y  i n ­
j e c t i o n s  o f  s a l i n e  o r  c o r t i c o s t e r o n e  (0 .5  j u g /g .  body w e i g h t )  were made 
a t  0800, 1200 o r  1600. Thus i n j e c t i o n s  were made a t  s i x  t im es  (10 b i r d s /  
g roup) r e l a t i v e  to  the  o n s e t  o f  the  16-hour d a i l y  p h o to p e r io d  ( 0 ,  k ,  8 ,  
12, 16, o r  20 hours a f t e r  the  onse t  o f  the  p h o t o p e r i o d ) .  The d a i l y  i n ­
j e c t i o n s  were  g ive n  f o r  10 days a f t e r  w h ic h  a l l  q u a i l  were d e c a p i t a t e d  
near midday in  o r d e r  t o  o b t a i n  abdomina l  f a t  w e ig h t s  and t e s t e s  w e i g h t s .
Exper imen t  I I I  (The i n t e r a c t i o n  o f  p r o l a c t i n  and c o r t i c o s t e r o n e  on the  
female  r e p r o d u c t i v e  system)
The q u a i l  c h i c k s  were  r a i s e d  in  c o n s t a n t  l i g h t .  When they  were 
38 days o l d ,  the  females  were  d i v i d e d  among 5 groups w i t h  5 b i r d s  per  
g ro u p .  Each g roup re c e iv e d  d a i l y  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  f o l l o w e d  
by i n j e c t i o n s  o f  p r o l a c t i n  a t  0,  k ,  8 , o r  12 hours a f t e r  th e  c o r t i c o s ­
te r o n e  i n j e c t i o n s .  T h is  regimen c o n t in u e d  f o r  12 days .  The pe rcen tage  
o f  egg l a y i n g  hens was reco rded  on the  l a s t  day o f  i n j e c t i o n s .  The 
b i r d s  were d e c a p i t a t e d  2k hours a f t e r  the  l a s t  c o r t i c o s t e r o n e  i n j e c t i o n  
and t h e i r  o v a r i e s  and o v i d u c t s  removed, b l o t t e d  and w e ig hed .  The num­
be r  o f  y o l k - f i l l e d  f o l l i c l e s  and ova in  the  o v i d u c t  were n o te d .
Expe r im en t  IV (The e f f e c t s  o f  the  g o n a d o t ro p ins  and p h o to p e r io d  le ng th  
on th e  female  r e p r o d u c t i v e  system)
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Female c h i c k s  were r a i s e d  on a 16-hour d a i l y  p h o to p e r io d  f o r  60 days 
when the  p h o to p e r io d  was sho r te ned  to  8 hours o f  e i g h t  d a i l y  f o r  f o u r  
weeks .  When the females  were  judged  non l a y i n g  and in  a r e s t i n g  r e p r o ­
d u c t i v e  c o n d i t i o n ,  the  q u a i l  were d i v i d e d  and p la ced  on e i t h e r  8 -  o r  16- 
hour  d a i l y  p h o t o p e r i o d i c  regimens (40 b i r d s / g r o u p ) .  H a l f  the  b i r d s  on 
each p h o t o p e r i o d i c  regimen re c e iv e d  d a i l y  i n j e c t i o n s  o f  200 pg  o f  f o l ­
l i c l e  s t i m u l a t i n g  hormone (FSH) p lu s  1 0 0 / jg  o f  l u t e i n i z i n g  hormone (L H ) .  
The o t h e r  h a l f  r e c e iv e d  500 ^ig o f  FSH p lu s  250 / jg o f  LH. The hormones 
were a d m in i s t e r e d  a t  e i t h e r  0 ,  8 ,  16, o r  20 hours a f t e r  the  o nse t  o f  
the  p h o t o p e r i o d s .  Two c o n t r o l  groups were  m a in t a i n e d ,  one on the 8 -h o u r  
and one on the  16-hour p h o t o p e r i o d i c  reg im en.  Both c o n t r o l  groups r e ­
c e iv e d  d a i l y  s a l i n e  i n j e c t i o n s  a t  8 hours a f t e r  the  on se t  o f  the  p h o to ­
p e r i o d .  The t r e a tm e n ts  l a s t e d  f o r  6 days and th e  b i r d s  were d e c a p i t a t e d  
on the  day a f t e r  f o r  the  r e c o r d in g  o f  o v a r y  and o v i d u c t  w e i g h t s .
Exper imen t  V (The e f f e c t s  o f  p r o l a c t i n  on the  s t e r o i d o g e n i c  response 
t o  LH j_n v i  t r o )
Female q u a i l  c h i c k s  were  ra i s e d  on a 16-hour d a i l y  p h o to p e r io d  and 
ass igned  t o  8 t r e a tm e n t  groups w i t h  4 b i r d s  p e r  group a t  an age o f  45 
days .  These q u a i l  had n o t  begun l a y in g  eggs.  They were i n j e c t e d  i n ­
t r a v e n o u s l y  w i t h  0.05  ml s a l i n e  o r  100 pg  p r o l a c t i n  in s a l i n e  a t  0 ,  6 ,
12 o r  18 hours a f t e r  the  on se t  o f  the  16-hour p h o t o p e r i o d .  Each q u a i l  
was k i l l e d  1 hour a f t e r  the  i n j e c t i o n .  The o v a r i e s  were  removed and 
b i s e c t e d .  One h a l f  o f  each o v a r y  was s l i c e d  (300 pm) and in cu ba ted  a t
39°C in  Krebs-Hens l e i  t  B i c a r b o n a te  (K-HB) medium w i t h  10 f iCi o f  sodium 
14a c e t a t e - 1 -  C ( C o n t r o l s ) .  The o t h e r  h a l f  was s l i c e d  and in cuba ted  w i t h
1410 j jg  LH p e r  ml added t o  the  a c e t a t e - 1 -  C K-HB med ia .  R a d io a c t i v e  
e s t r a d i o l ,  p ro g e s te ro n e  and c h o l e s t e r o l  p r o d u c t i o n  was then assayed .
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(See:  P r e p a r a t i o n  and I n c u b a t i o n  o f  O v a r ia n  T is s u e s  f o r  s p e c i f i c s  o f
in c u b a t  ion )  .
E xpe r im en t  VI (The in  v i  t r o  i n t e r a c t i o n  o f  p r o l a c t i n  and LH on s t e r o i d o -  
genes i s)
The q u a i l  were r a i s e d  to  m a t u r i t y  on long day (16L/8D) c y c le s  and
then p la ced  on s h o r t  day (8L/16D) c y c le s  f o r  f o u r  weeks to  re g ress  the
o v a r y  t o  a r e s t i n g  c o n d i t i o n .  The o v a r i e s  were q u i c k l y  removed f rom
12 d e c a p i t a t e d  q u a i l  ( w i t h i n  f i r s t  hour o f  p h o to p e r io d )  and p laced  in
c h i l l e d  K r e b s - H e n s l e i t  B ic a rb o n a te  m ed ia .  The o v a r i e s  were  we ighed and
s l i c e d  (300 pm).  The s l i c e s  were washed and randomly a ss igned  t o  tw e n ty
25 ml E r le nm eyer  f l a s k s  (30 mg t i s s u e / f l a s k ) .  The c o n te n t s  o f  t h e  f l a s k s
were  o f  f o u r  types  (5 f l a s k s  e a c h ) :  1) media c o n t a i n i n g  no hormone, the
c o n t r o l ,  2) media c o n t a i n i n g  o v in e  l u t e i n i z i n g  hormone (10 pg  p e r  ml o f
medium),  3) media c o n t a i n i n g  o v in e  p r o l a c t i n  (10 pg per  m l ) ,  k)  media
c o n t a i n i n g  th e  c o m b in a t io n  o f  LH and p r o l a c t i n .  (See:  P r e p a r a t i o n
and I n c u b a t io n  o f  O var ian  T is s u e s  f o r  s p e c i f i c s  o f  media and i n c u b a t i o n )
11+Each f l a s k  c o n ta in e d  20 ^iCi o f  sodium a c e t a t e - 1 -  C. A f t e r  i n c u b a t i o n ,  
the  p r o d u c t i o n  o f  r a d i o a c t i v e  e s t r a d i o l ,  p ro ge s te ro n e  and c h o l e s t e r o l  
was assayed as d e s c r ib e d  in  the  q u a n t i t a t i v e  s e c t i o n .
Ovine p r o l a c t i n  (N IH -P-S10 ) ,  l u t e i n i z i n g  hormone (N lH -LH -S \b)  , and 
f o l l i c l e  s t i m u l a t i n g  hormone (NIH-FSH-S6) f o r  a l l  e xpe r im en ts  were 
generous g i f t s  o f  the  E n d o c r in o lo g y  Study S e c t i o n  o f  the  N a t i o n a l  I n ­
s t i t u t e  o f  H e a l t h .  F r e e z e - d r i e d  sodium a c e t a t e - 1 - ( 5 6  m C i /m  mole)  
was purchased f rom Amersham-Sear le . A l l  c a r r i e r  s t e r o i d s  used in  t h e  
e x t r a c t i o n  method were  o b t a in e d  f rom Sigma Chemical Company and d e t e r ­
mined t o  be c h r o m a to g r a p h ic a 1l y  p u re .  T h i n - l a y e r  ch ro m a to g ra ph ic  p l a t e s  
were purchased f rom Q u a n t i t a t i v e  I n d u s t r i e s  and A n a l t e c  I n c .  A l l  s o l -
v e n ts  were  rea g e n t  grade q u a l i t y .
Preparation and Incubation of  Ovarian Tissues
F o l l o w i n g  d e c a p i t a t i o n ,  the  o v a r i e s  were  removed and p la ced  i n t o  
ic e  c o ld  Krebs-Hens l e i t  B i c a rb o n a te  (K-HB) media (pH 7 . 4 ) .  The t i s s u e s  
were  m a in ta in e d  in  c o ld  K-HB media e x c ep t  d u r i n g  w e ig h in g  and s l i c i n g .
A l l  a d r e n a l ,  o v i d u c a l  and m e s e n te r i c  t i s s u e s  were  r a p i d l y  d i s s e c t e d  f rom 
the  o v a r i e s .  The o v a r i e s  were  b l o t  d r i e d ,  we ighed and i n d i v i d u a l l y  c r o s s ­
s e c t i o n e d  t o  a 300 jjm t h i c k n e s s  w i t h  a M c I n t y r e  A u to m a t i c  T is s u e  Chopper.
The i n c u b a t i o n  medium c o n s i s t e d  o f  f i v e  m i l l i l i t e r s  o f  K-HB b u f f e r  w i t h
140.1% g lucose  and 10 o r  20 jaCI o f  sodium a c e t a t e - 1 -  C p e r  f l a s k .  The 
p i t u i t a r y  hormones were d i s s o l v e d  in  the  c o ld  medium. The f l a s k s  con­
t a i n i n g  the  t i s s u e s  were e q u i l i b r a t e d  a t  39°  C f o r  15 m in u te s ,  gassed 
f o r  15-20 seconds w i t h  95% 0^ -  5% CO2 . se a led  w i t h  serum v i a l  caps 
and in cu ba ted  a t  39° C f o r  3 hours in  a D u b n o f f  m e t a b o l i c  s h a k e r .  The 
in c u b a t i o n s  were te r m in a te d  a f t e r  3 hours by a d d in g  an equa l  volume o f  
ace tone  (Genera l  method re v ie w :  H a n se l ,  1971).
E x t r a c t i o n  o f  R a d io a c t i v e  S t e r o i d  P roduc ts
300 j ig  o f  th e  f o l l o w i n g  c a r r i e r  s t e r o i d s  were added to  each f l a s k  
b e fo re  e x t r a c t i o n :  c h o l e s t e r o l ,  p r o g e s te r o n e ,  and 17J3-estradio  1 (m od i­
f i e d  method o f  the  re v e rs e  i s o to p e  d i l u t i o n  tech n iq ue  o f  R ice  and 
Savard ,  1966) .  The f l a s k  c o n te n t s  were  homogenized w i t h  a h a n d -o pe r ­
a ted  g la s s  homogen ize r .  The f l a s k  and homogenizer  were  each r i n s e d  
tw ic e  w i t h  2 ml o f  a c e to n e .  The acetone  wash and homogenate were com­
b in e d ,  p la ced  in  15 ml o f  c e n t r i f u g e  tu b e s ,  and c e n t r i f u g e d  a t  1,000 
xg f o r  15 m inu tes  and the  s u p e rn a ta n t  s o l u t i o n  was decanted i n t o  a 50 ml 
c o n i c a l  t u b e .  The p r e c i p i t a t e  was washed w i t h  5 ml a c e to n e ,  c e n t r i f u g e d ,  
rewashed and c e n t r i f u g e d  a g a i n ,  then d i s c a r d e d .  A l l  s u p e rn a ta n t  s o l u -
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t i o n s  were combined and c o n c e n t r a te d  t o  2 ml u s in g  a k5°C w a te r b a th  and 
a i r s t r e a m .  Twenty pe rcen t  NaC1 was then added t o  the  c o n c e n t r a t e  t o  b r i n g  
i t s  volume t o  5 nil and the  s o l u t i o n  was mixed w i t h  a v o r t e x  m i x e r .  Con­
c e n t r a t e d  I^SO^ ( 0 .  1 m l)  was added and the  s o l u t i o n  rem ixed .  An equa l  
volume o f  e t h y l  a c e t a t e  was added and the  s o l u t i o n  was mixed f o r  60 sec­
onds .  The aqueous phase was removed and e x t r a c t e d  tw ic e  more w i t h  equa l  
volumes o f  e t h y l  a c e t a t e .  The t h r e e  p o r t i o n s  o f  e t h y l  a c e t a t e  were 
combined and mixed w i t h  2 /3  volume o f  5% NaHCO^ t o  n e u t r a l i z e  the s o l u ­
t i o n .  The aqueous phase was d i s c a r d e d ,  and th e  e t h y l  a c e t a t e  was evap­
o r a te d  t o  d ryness  us in g  a k$°  C w a te r b a th  w i t h  a i r s t r e a m .  The re s id u e  
was r e d i s s o l v e d  w i t h  5 ml m e tha n o l ,  r e d r i e d ,  and t r a n s f e r r e d  to  a 15 ml 
t e s t  tube  u s in g  two-1 ml washes o f  methanol  ( E x t r a c t i o n  s t e p s :  A l f r e d o
Lopez,  M .D . ,  L ou is ia n a  S t a t e  U n i v e r s i t y  School  o f  M e d ic in e ,  New O r le ans ,  
pe rsona l  co m m u n ic a t io n ) .
Chromatograph ic  S e p a ra t i on  o f  S t e r o i d s
Descend ing p a r t i t i o n  paper chromatography u s in g  t h e  l i g r o i n  ( p e t r o ­
leum e t h e r ,  6 5 ° -11 0 °  C B . P . ) - p r o p y le n e  g l y c o l  system o f  Savard (1953) 
a ch ieved  the  p r im a r y  s e p a r a t i o n  o f  s e v e r a l  c a r r i e r  s t e r o i d s .  Whatman 
No. 1 paper was c u t  i n t o  p a i r e d  s t r i p s  ( F i g .  1) and soaked in  an equa l  
m i x t u r e  o f  p ro p y le n e  g l y c o l  and methanol  f o r  a t  l e a s t  2k hours p r i o r  
to  the  a p p l i c a t i o n  o f  the  e x t r a c t e d  s t e r o i d s .  The paper  s t r i p s  were  
removed f rom the  b a th  and p laced  between f o l d e d  Whatman No. 1 paper to  
absorb  e x t r a  s o l v e n t  and p re v e n t  comple te  d r y i n g  d u r i n g  e x t r a c t  a p p l i ­
c a t i o n .  The o r i g i n  was exposed f rom between th e  b l o t t i n g  shee ts  f o r  
e x t r a c t  a p p l i c a t i o n .  The methanol  e x t r a c t  was d r i e d ,  r e c o n s t i t u t e d  
w i t h  150 ,pl methanol  and 100 ^ i l  o f  e x t r a c t  was s t re a k e d  o n to  the  o r i ­
g in  o f  the  s t r i p  w i t h  a m i c r o p i p e t t e  and a i r s t r e a m .  The s t r i p s  were
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hung f rom t ro u g h s  in  a l i n e d  d e v e lo p in g  tank  (29 X 29 X 61 cms) p r e ­
s a t u r a t e d  w i t h  500 ml o f  l i g r o i n  (90%)-p r o p y le n e  g l y c o l  (10%). T h i r t y  
f i v e  (35)  ml t e s t  tubes were a rranged  in  the  tan k  bot tom under  t h e  hang­
ing s t r i p s  to  c o l l e c t  r u n - o f f  m o b i le  s o l v e n t  ( l i g r o i n ) .  The paper s t r i p  
t i p s  d id  no t  touch  the t e s t  t u b e s .  A f t e r  a l l  o f  the  s t r i p s  were hung in 
the  t a n k ,  t h e  system was sea led  and a l l o w e d  to  e q u i l i b r a t e  f o r  a t  l e a s t  
*t8 h o u rs .  The l i d  was p ro v ide d  w i t h  s top pe red  h o les  t o  f a c i l i t a t e  the  
a d d i t i o n  o f  m o b i le  s o l v e n t  ( l i g r o i n )  to  the  t ro u g h s  a f t e r  the  e q u i l i ­
b r a t i o n  p e r i o d .
D u r in g  the f i r s t  d e v e lo p in g  p e r i o d  o f  72 h ou rs ,  p ro g e s te ro n e  and 
c h o l e s t e r o l  ran o f f  the  s t r i p  i n t o  the  c o l l e c t i n g  t u b e s .  E s t r a d i o l  
remained on the  s t r i p s  and had sepa ra ted  f rom th e  c a r r i e r  t e s t o s t e r o n e  
d u r i n g  deve lopment ( F i g .  1 ) .  The e s t r a d i o l  zone was e l u t e d  f rom the 
s t r i p  and the  r a d i o a c t i v e  and c a r r i e r  s t e r o i d  was q u a n t i t a t e d  (See: 
Q u a n t i t a t i o n  o f  C a r r i e r  S t e r o i d s ) .  The run o f f  f r a c t i o n  was d r i e d  and 
r e c o n s t i t u t e d  w i t h  100 j j l  methanol  and rechroma tog  rammed in  the  l i g r o i n -  
p ro p y le n e  g l y c o l  system f o r  12 h ou rs .  P ro ges te rone  re m a in ing  on the  
paper s t r i p  was sepa ra ted  f rom c a r r i e r  a n d ro s te n e d io n e  and p regneno lone  
( F i g .  1 ) .  C h o l e s t e r o l ,  a g a i n ,  was c o l l e c t e d  in the  t e s t  t u b e .  Then 
p ro ge s te ro n e  and c h o l e s t e r o l  were q u a n t i t a t e d  f o r  r a d i o a c t i v ? t y  and 
c a r r i e r  s t e r o i d s .
Thi  n - l a y e r  Chromatoqraph ic  Pur i  f i c a t i o n  o f  S te r o id s
S t e r o i d s  e l u t e d  f rom paper chromatograms were d r i e d  and r e c o n s t i t u ­
ted  t o  c o n t a i n  a p p r o x im a t e l y  50 / ig  o f  c a r r i e r  s t e r o i d  per  50 J j l  o f  meth ­
a n o l .  F i f t y  j i \  o f  methanol  were a p p l i e d  in  spo ts  n o t  exceed in g  5 mm in  
d ia m e te r  o n to  g la s s  t h i n - l a y e r  ch ro m a to g raph ic  p l a t e s ,  (20 cm X 20 cm 
S i l i c a  Gel-GF, 250 ^im t h i c k  w i t h  F l u o r e s c e in - 2 5 ^  nm a c t i v a t i o n  wave
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l e n g t h ) .  A l l  p l a t e s  were deve loped t o  15 c e n t im e t e r s  above the  s p o t  
o r i g i n s  in tanks  (22 cm X 25 cm X 5 cm) p r e s a t u r a t e d  w i t h  100 ml o f  
d e v e lo p in g  s o l v e n t .  Fo r  the  l o c a t i o n  o f  c h o l e s t e r o l  an e x t r a  ( q u a l i ­
t a t i v e )  p l a t e  (7  cm X 20 cm) c o n t a i n i n g  a s p o t  o f  s tan d a rd  and sample 
a l i q u o t  was run s i m u l t a n e o u s l y .  The u l t r a v i o l e t  zones were marked on 
bo th  the  q u a n t i t a t i v e  and q u a l i t a t i v e  p l a t e s .  Then the  e x t r a  p l a t e  was 
sprayed w i t h  5C% s u l f u r i c  a c i d  in  methanol  s o l u t i o n  and heated f o r  the 
i d e n t i f i c a t i o n  o f  c h o l e s t e r o l  p lacement ( S t a h l ,  1965) .
E s t r a d i o l - 17^ and c h o l e s t e r o l  were p u r i f i e d  w i t h  t h i n  l a y e r  chrom­
a to g ra p h y  ( T . L . C . )  u s i n g  the  d e v e lo p in g  s o l v e n t s  c y c lo h e x a n e :  e t h y l  
a c e t a t e  ( 1 : 1 ) .  P roges te rone  was p u r i f i e d  w i t h  T . L . C .  u s in g  c h l o r o f o r m :  
e t h e r  ( 9 : 1 )  (R a n d e r r a th ,  1966) .
E l u t i o n  o f  S t e r o i d s  f rom Paper Chromatograms and Thi  n -L a y e r  P la te s
A f t e r  each paper s t r i p  was f u l l y  a i r  d r i e d ,  3 -K e to  and p h e n o l i c  
s t e r o i d  zones were lo c a te d  by use o f  an u l t r a v i o l e t  l i g h t .  The zones 
were then  marked w i t h  a p e n c i l .  E s t r a d i o l  and p ro g e s te r o n e  were id e n ­
t i f i e d  as u l t r a v i o l e t  a b s o r b in g  zones ,  sepa ra ted  on t h e i r  r e s p e c t i v e  
chromatograms.  The s t e r o i d  zones were c u t  i n t o  s t r i p s  (150 mm X 3 mm) 
and p la c ed  i n t o  t e s t  tubes  (35 m l ) .  E x t r a c t i n g  s o l v e n t ,  d i c h lo r o m e th a n e :  
methanol  ( 1 : 1 ) ,  was added to  co ve r  t h e  s t r i p s  (5 m l )  and l e f t  t o  s tand 
o v e r n i g h t .  Then the  s t r i p s  were washed t w i c e  w i t h  5 ml o f  s o l v e n t ,  and 
the  p o r t i o n s  o f  e x t r a c t i n g  s o l v e n t  were combined and d r i e d  f o r  q u a n t i ­
t a t i v e  r e c o n s t i t u t i o n  in  m e th a n o l .
On the  T . L . C .  p l a t e s ,  e s t r a d i o l ,  p r o g e s te r o n e ,  and c h o l e s t e r o l  were 
i d e n t i f i e d  as p r e v i o u s l y  d e s c r i b e d .  Each zone was marked i n  equa l  a reas  
by s c o r i n g .  The zones were  scraped  i n t o  t e s t  tubes (100 mm X 13 mm);
5 ml o f  d i c h lo r o m e th a n e :  methanol  ( 1 : 1 )  s o l v e n t  were added t o  each tu b e ;
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and the  s o l u t i o n s  were l e f t  t o  s tand  o v e r n i g h t ,  m ixed ,  and c e n t r i f u g e d .  
Three  ml o f  e x t r a c t  was c o l l e c t e d  a f t e r  each o f  3 washes .  The 9 ml o f  
combined s o l v e n t  f o r  each zone was d r i e d  and r e c o n s t i t u t e d  f o r  the  f i n a l  
q u a n t i  t a t i o n .
Quanti ta t io n  o f  C a rr ie r  Steroids
For e s t r a d io l - 1 7 J 3  and p r o g e s te r o n e ,  the  volume was a d j u s t e d  w i t h  
methanol  t o  c o n t a i n  a p p r o x im a t e l y  25 / j g / m l . S p e c t r o p h o to m e t r i c  re ad in gs  
o f  k e t o s t e r o i d s  were made w i t h  a Beckman DB-G S p e c t ro p h o to m e te r .  B lanks  
c o n ta in e d  n o n - s t e r o i d  paper e x t r a c t  o r  T . L . C .  p l a t e  e x t r a c t .  E s t r a d i o l -  
17ji was measured by i t s  a b s o r p t i o n  a t  281 nm and p ro g e s te ro n e  was mea­
sured a t  240 nm (R ice  and Sava rd ,  1966).  Fo r  c h o l e s t e r o l ,  1 ml o f  
methanol  c o n t a i n i n g  a p p r o x im a t e l y  25 >ig/ml was added t o  2 ml o f  0.1% 
f e r r i c  c h l o r i d e  in  a c e t i c  a c i d ,  mixed w i t h  2 ml c o n c e n t r a te d  HgSO^, 
then c o o led  t o  room t e m p e r a tu r e .  A b s o r p t i o n  re a d in g s  were taken a t  
540 nm u s in g  a Bausch and Lomb Spec-20 s p e c t r o p h o to m e te r .  For  r a d i o ­
a c t i v e  q u a n t i t a t i o n ,  an a l i q u o t  o f  e x t r a c t  c o n t a i n i n g  a p p r o x im a t e l y  
50 ug o f  c a r r i e r  s t e r o i d  was d r i e d  i n  a c o u n t i n g  v i a l  and 10 ml o f  
0.5% d ip h e n y lo x y z o le  i n  t o l u e n e  was added.  Counts f rom each v i a l  were 
expressed  as CPM counted  t o  2% s . d .  o r  f o r  10 m inu tes  in  a Beckman 
100-C l i q u i d  s c i n t i l l a t i o n  s p e c t r o p h o to m e te r .  Counts were c o l l e c t e d  
f rom the  f u l l  (96% e f f i c i e n c y )  and narrow (2*1% e f f i c i e n c y )  channe ls  
t o  check f o r  a s t a b l e  channe ls  r a t i o  o f  4 : 1 .  The co un ts  were  c o r r e c t e d  
to  d i s i n t e g r a t i o n s  per  m in u te  (DPM).
RESULTS
Exper im en t  I
D a i l y  i n j e c t i o n s  o f  p r o l a c t i n  de layed  the  on se t  o f  egg l a y i n g  
compared w i t h  t h a t  o f  the  sa I i n e - i n j e c t e d  q u a i l  ( F i g .  2 ) .  S a l i n e -  
i n j e c t e d  q u a i l  began egg l a y i n g  w i t h i n  U days a f t e r  the  b e g in n in g  o f  
the  e x p e r im e n t .  The p r o l a c t i n - i n j e c t e d  q u a i l  began l a y i n g  a f t e r  9 days .  
A f t e r  18 d a y s ,  the e f f e c t  o f  the p r o l a c t i n  i n j e c t i o n s  was d im in i s h e d  so 
t h a t  the  da i l y  pe rcen tage  o f  p r o l a c t i  n - t r e a t e d  q u a i 1, l a y i  ng eggs ( 50%) 
was s i m i l a r  t o  t h a t  o f  the  s a l i n e - t r e a t e d  q u a i l  ( 65%).  Egg l a y i n g  in 
the  q u a i l  i n j e c t e d  w i t h  e i t h e r  p r o l a c t i n  o r  s a l i n e  d u r i n g  th e  d a r k  
p e r io d  d id  n o t  commence u n t i l  the  l a s t  day o f  i n j e c t i o n s  (1 8 th  d a y ) .
Among a l l  o f  the  q u a i l  i n j e c t e d  w i t h  e i t h e r  s a l i n e  o r  p r o l a c t i n ,  
the  o v a r i a n ,  o v i d u c a l  and abdominal  f a t  pad w e ig h t s  (T ab le  I )  v a r i e d  
as a f u n c t i o n  o f  the  t im e  o f  d a i l y  i n j e c t i o n s  (P <  .01 :  T a b le  I I ,  T im e ) .  
T h i s  v a r i a t i o n  i s  e v i d e n t  f rom th e  l a r g e  o v a r i a n  (5 .5 6  gm) and o v id u c a l  
(b.kS  gm) w e ig h t s  o f  q u a i l  i n j e c t e d  a t  8 -h o u rs  compared w i t h  the  s m a l le s t  
w e ig h t s  ( o v a r y :  1.10 gm; o v i d u c t :  1.68 gm) (T a b le  I ) .  No s i g n i f i c a n t  
d i f f e r e n c e s  in  o v a r i a n  and o v id u c a l  w e ig h t s  were  noted  between the  
groups r e c e i v i n g  e i t h e r  p r o l a c t i n  o r  s a l i n e  i n j e c t i o n s .
Expe r im en t  I I
Because the e f f e c t s  o f  p r o l a c t i n  and s a l i n e  were s i m i l a r  (Exp .  I ,  Tab­
le  I ) ,  t h e r e  ia  a p o s s i b i l i t y  t h a t  the  i n j e c t i o n s ,  as d a i l y  d i s t u r b a n c e s ,  
may s y n c h r o n iz e  responses by caus ing  a re le a s e  o f  a d r e n o c o r t i c o s t e r o i d s  
(M e ie r ,  e t  a l . ,  1973).  Exper iment  I I  was des igned t o  t e s t  f o r  r h y th m ic  
e f f e c t s  o f  s a l i n e  o r  c o r t i c o s t e r o n e  i n j e c t i o n s .  The w e ig h t s  o f  abdomin­
a l  f a t  pads f rom mature  male q u a i l  (Tab le  I I I )  v a r i e d  as a f u n c t i o n  o f
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the  t im e  o f  the  d a i l y  i n j e c t i o n s  o f  s a l i n e  (P •< .05)  o r  c o r t i c o s t e r o n e  
(P <  .01)  (T a b le  IV ,  Sa1i ne-Among Times,  C o r t i co s te ron e -A m o n g  T im e s ) .
The p a t t e r n  o f  v a r i a t i o n  i n  f a t t e n i n g  was s i m i l a r  f o r  bo th  t h e  s a l i n e  
and c o r t i c o s t e r o n e  i n j e c t e d  q u a i l  as i n d i c a t e d  by the  d rop in  f a t t e n i n g  
w h ich  o c c u r r e d  in  the  ^ - h o u r  g ro up s .  In a d d i t i o n ,  the  f a t  pads were  
h e a v ie r  in  bo th  s a l i n e  o r  c o r t i c o s t e r o n e  i n j e c t e d  q u a i l  when compared 
w i t h  u n t r e a t e d  c o n t r o l s  (P <  .01)  (Tab le  IV,  I n j e c t e d  v s .  U n t r e a t e d ) .  
C o r t i c o s t e r o n e  induced more f a t t e n i n g  than s a l i n e  (P <  .01 ,  T a b le  IV,  
S a l i n e  v s .  C o r t i c o s t e r o n e ) .
The p a i r e d  t e s t e s  w e ig h ts  d id  not  show a d a i l y  v a r i a t i o n  o r  any  
o t h e r  response t o  the  i n j e c t i o n s  o f  e i t h e r  c o r t i c o s t e r o n e  o r  s a l i n e  
(Tab le  I I I ) .  The gonads seem to  be more r e s i s t a n t  to  change due to  
d i s t u r b a n c e  than body f a t  c o n t e n t s .  T h i s  s u p p o s i t i o n  i s  s u p p o r ted  by 
the  f a c t  t h a t  the  appa ren t  d i s t u r b a n c e  e f f e c t  on the  r e p r o d u c t i v e  s y s ­
tem in  Exper imen t  I d id  no t  appear  u n t i l  a f t e r  18 days ,  a lm o s t  a week 
longe r  than the  e x t e n t  o f  Exper imen t  I I .
Expe r im en t  I I I
The e f f e c t  o f  h a n d l i n g  may cause a r e s e t t i n g  o f  the  t im e  o f  endo­
genous re le a s e  o f  a d r e n o c o r t i c o s t e r o i d s . To c i r c u m v e n t  t h i s  a c t i o n ,  
the  b i r d s  were h e ld  on co n t in u ou s  l i g h t ,  wh ic h  dampens the  endogenous 
rhythm o f  c o r t i c o s t e r o n e  (Joseph and M e ie r ,  1373)» and r e c e i v e d  a 
d a i l y  i n j e c t i o n  o f  c o r t i c o s t e r o n e ,  wh ich  can o v e r r i d e  the  h a n d l i n g  e f f e c t s  
(M e ie r ,  £ t  a j . . ,  1973).  The e f f e c t s  o f  d a i l y  p r o l a c t i n  i n j e c t i o n s  were 
then te s te d  a t  each o f  k t im es  r e l a t i v e  to  the  i n j e c t i o n  o f  c o r t i c o s ­
te ron e  .
The w e ig h t s  o f  the o v a r i e s  and o v i d u c t s  o f  q u a i l  i n j e c t e d  w i t h  bo th  
c o r t i c o s t e r o n e  and p r o l a c t i n  (Tab le  V) v a r i e d  w i t h  re s p ec t  t o  the  i n -
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t e r v a l  between the  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  and p r o l a c t i n  (P <  .05 ,
2
T a b le  V I ,  T rea tm en ts  ) .  I n j e c t i o n s  o f  p r o l a c t i n  g iv e n  12 hours a f t e r  
the  i n j e c t i o n  o f  c o r t i c o s t e r o n e  r e s u l t e d  i n  marked ly  lower o v a r i a n  
(0 .3 8  gm) and o v id u c a l  (1 .33  gm) w e ig h t s  than those  w e ig h t s  (o v a ry :
4.5*+ gm; o v i d u c t :  4 .5 7  gm) in  q u a i l  i n j e c t e d  w i t h  c o r t i c o s t e r o n e  and 
p r o l a c t i n ,  s im u l t a n e o u s l y  ( F i g .  3 ) .  The number o f  f o l l i c l e s  ( 2 . 2 )  and 
th e  pe rcen tage  o f  egg l a y i n g  (0%) a l s o  were  less in  q u a i l  i n j e c t e d  w i t h  
p r o l a c t i n  g ive n  12 hours a f t e r  c o r t i c o s t e r o n e  compared w i t h  those  o f  
q u a i l  ( f o l l i c l e s :  4 . 0 ;  l a y i n g :  6C%) wh ich  re c e iv e d  p r o l a c t i n  a t  the  
same t ime as c o r t i c o s t e r o n e  ( 0 - h r  g r o u p ) .  The o v a r i a n  (2 .7 6  gm) and 
o v i d u c a l  ( 3 . 2  gm) w e ig h ts  o f  the  q u a i l  w h ich  re c e iv e d  c o r t i c o s t e r o n e ,  
a l o n e ,  o ccup ie d  i n t e r m e d ia t e  va lu es  w i t h  h ig h  v a r ia n c e s  so t h a t  t h e r e  
were no d i f f e r e n c e s  between t h i s  group and the  groups wh ic h  re c e iv e d  
c o m b ina t io n s  o f  c o r t i c o s t e r o n e  and p r o l a c t i n  (Tab le  V I ,  T r e a t m e n t s ' ) .  
The body w e ig h t s  d i d  no t  change s i g n i f i c a n t l y  as a f u n c t i o n  o f  the  i n ­
t e r v a l  between the  t im es  o f  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  and p r o l a c t i n  
(T ab le  V I ,  Body W e i g h t s ) .
Exper imen t  IV
D a i l y  i n j e c t i o n s  o f  the  g o n a d o t r o p in s ,  LH and FSH, f o r  6 days 
caused v a r i a b l e  inc reases  in the  o v id u c a l  w e ig h t s  b u t  caused no changes 
in  the  o v a r i a n  w e ig h ts  (Tab le  V I I ) .  Among q u a i l  he ld  on s h o r t  day 
c y c le s  (8 L /1 6 D ) ,  the  o v id u c a l  w e ig h t s  were e n la rg e d  as a r e s u l t  o f  the  
d a i l y  a d m i n i s t r a t i o n  o f  the  h ig h  dose o f  g on a d o t ro p in s  a t  0 -hou rs  
(370 .8  mg) and 20-hours  (372 .8  mg) compared w i t h  the  o v i d u c a l  w e ig h t s  
(204.3  mg) o f  th e  sa 1 i n e - i n j e c t e d  q u a i l  ( . 0 5 < P <  .10 ,  T ab le  V I I I ,
Dose X Time co m p a r is o n ) .  The low dose o f  g o n a d o t ro p in s  was c o m p le te l y  
i n e f f e c t i v e .  The o v id u c a l  w e ig h t s  o f  q u a i l  h e ld  on long day c y c le s
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(16L/8D) were in c reased  by b o th  th e  low dose and h ig h  dose o f  gonado­
t r o p i n s  (P <  .01 ,  T a b le  V I I I ,  S h o r t  v s .  Long D a y ) .  A rhythm o f  o v i  -  
duca l  w e ig h t  responses o c c u r re d  among the  low dose t r e a t e d  q u a i l .  Only 
the  response o f  the  8 - h r  g roup  (47 8 .4  mg) was g r e a t e r  than the  s a l i n e  
response (2 2 9 .6  mg).  The h ig h  dose o f  g on a d o t ro p in s  was s t i m u l a t o r y  to  
o v id u c a l  w e ig h t  ga in  among a l l  t im es  o f  i n j e c t i o n .
Exper imen t  V
T h is  expe r im en t  was des igned t o  t e s t  w h e the r  o v i n e  LH can s t i m u l a t e
a v ia n  o v a r i a n  s t e r o i d o g e n e s i s ,  j_n v i t  ro . In a d d i t i o n ,  p r o l a c t i n  was
a d m in i s te r e d  p r i o r  to  removal o f  the  o va ry  to  t e s t  f o r  p o s s i b l e  changes
in  s t e r o i d o g e n e s i s .
The a d d i t i o n  o f  LH t o  th e  i n c u b a t i o n  o f  o v a r i a n  t i s s u e s  f rom s a l i n e -
i n j e c t e d  q u a i l  i n c reased  the  p r o d u c t i o n  o f  ^ C - e s t r a d i o  1-17)3 ( F i g .  4)
a t  a l l  t imes compared w i t h  the p r o d u c t i o n  in  u n t r e a te d  ( c o n t r o l )  t i s s u e s
(P ■< .01 ,  Tab le  IX,  Ovar ia n  T r e a tm e n t ) .  The magni tude o f  the  inc re ase
v a r i e d  w i t h  re sp e c t  t o  the  t im e o f  day o f  removal  o f  the o v a r y  ( P <  .01 ,
T ab le  IX,  Time X Ov. T r . ) .  The peak o f  p r o d u c t i o n  (107 DPM in  100 ug
e s t r a d i o l / m g  t i s s u e )  o c c u r re d  in  L H - t re a te d  o v a r i e s  incuba ted  a t  the
14on se t  o f  l i g h t  ( 0 - h r  g r o u p ) .  In  a d d i t i o n ,  t h i s  rhy thm o f  C - e s t r a d i o l  
p r o d u c t i o n  was s i m i l a r  f o r  bo th  the  c o n t r o l  and L H - t r e a te d  o v a r i e s  ( F i g .
4 ) .
P r o l a c t i n  p r e t r e a tm e n t  by means o f  an in t r a v e n o u s  i n j e c t i o n  one
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hour b e fo re  the  t im e  o f  i n c u b a t i o n  suppressed the  p r o d u c t i o n  o f  C- 
e s t r a d  i o 1 - 1 7p among bo th  the c o n t r o l  and L H - t r e a te d  o v a r i e s  incuba ted  
a t  the  onse t  o f  l i g h t  ( 0 - h r  g ro up ,  F i g .  4 ) .  T h is  response is  i n d i c a t e d  
by the compar ison o f  s a l i n e  and p r o l a c t i n  e f f e c t s  a t  each t ime o f  i n c u ­
b a t i o n  ( P <  .01 ,  T a b le  IX ,  P r t  X T im e ) .  The ^ C - e s t r a d i o l  (39-3  DPM in 100
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ug e s t r a d io l /m g  t i s s u e )  produced by th e  L H - t re a te d  o v a r ie s  o f  the  p ro ­
l a c t i n - p r e t r e a t e d  q u a i l  was o f  s i m i l a r  m agn itude  as t h a t  from  c o n t r o l  
o v a r ie s  o f  s a l i n e - p r e t r e a te d  q u a i l  ( 0 - h r  g ro u p ,  F ig .  4 ) .  From the  com­
p a r is o n  o f  s a l in e  and p r o l a c t i n  e f f e c t s  on the c o n t r o l  and L H - t re a te d  
o v a r ie s  among each t im e  o f  in c u b a t io n  (T a b le  IX , P re tre a tm e n t  X Time X
O var ia n  T re a tm e n t ) ,  p r o l a c t i n  p re t re a tm e n t  is  observed  to  have doub led  
14
the  C - e s t r a d io l  p ro d u c t io n  in  c o n t r o l  t i s s u e s  compared w i t h  s a l i n e -
p r e t r e a te d  c o n t r o l  t i s s u e s  ( P <  .0 1 ) .  However, th e  a p p a re n t  in c re a se  
14
o f  C - e s t r a d io l  in  the  L H - t re a te d  t is s u e s  from those  same b i r d s  was 
no t s i g n i f i c a n t .  In th e  12-hr and 18-h r g ro u p s ,  p r o l a c t i n  p re t re a tm e n t
14re s u l t e d  in  no s i g n i f i c a n t  changes in  C - e s t r a d io l  p ro d u c t io n  in  e i t h e r
L H - t re a te d  o r  c o n t r o l  t i s s u e s .
14The p ro d u c t io n  o f  C -p ro g es te ro ne  from  o v a r ia n  in c u b a t io n s  ( F i . g 5)
was c o n s i s t e n t l y  e le v a te d  by the  a d d i t i o n  o f  LH ( P < . 0 1 ,  T a b le  X, O var ian
T re a tm e n t ) .  N e i th e r  the  p re t re a tm e n t  w i t h  p r o l a c t i n  o r  s a l in e  n o r  the
14t im e  o f  day o f  in c u b a t io n  a l t e r e d  the  o v a r ia n  C -p ro g e s te ro n e  p ro d u c ­
t io n  response to  LH.
The p re t re a tm e n t  i n j e c t i o n  o f  p r o l a c t i n  r e s u l t e d  in  a g ene ra l de -
14crease  in  the  amounts o f  C - t o t a l  c h o le s te r o l  ( f r e e  p lu s  e s t e r i f i e d )
a t  a l l  t im e s  o f  in c u b a t io n s  (P <  .0 5 ,  T ab le  X I ,  P r e t r e a tm e n t ) .  The
com parisons o f  L H - t re a te d  o v a r ie s  w i th  c o n t r o l  o v a r ie s  a t  each t im e  o f
in c u b a t io n  (Tab le  X I ,  Time X O var ian  T re a tm en t)  r e s u l t e d  in  th e  o b s e r -
14v a t io n  t h a t  from  bo th  p r o l a c t i n -  and s a l in e - p r e t r e a te d  q u a i l  C - t o t a l
c h o le s t e r o l  in  L H - t re a te d  o v a r ie s  was s i m i l a r  when compared among each
14
t im e  o f  in c u b a t io n .  However, C - t o t a l  c h o le s t e r o l  in  c o n t r o l  o v a r ie s  
was e le v a te d  in  the  6 -h o u r  g roup  among b o th  p r o l a c t i n -  and s a l i n e - p r e ­
t r e a te d  q u a i l  (P <  .0 5 ) .
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The pe rcen tage  c o n v e rs io n  o f  C - c h o le s te r o l  to  C - e s t r a d io l  d u r in g  
the  3 -h o u r  in c u b a t io n  p e r io d  (T a b le  X I I )  was g r e a te r  among a l l  o f  the  
o v a r ie s  in cu ba ted  w i t h  LH compared w i t h  c o n t r o ls  ( P <  .0 1 ,  T a b le  X I I I ,  
O var ian  T re a tm e n t ) .  F u r th e rm o re ,  the  o v a r ie s  in cu ba ted  a t  0 -h ou rs  were
most e f f e c t i v e  (P <  .0 5 ,  T a b le  X I I ,  T im e ) .  The decrease  in  % c o n v e r -
14 14
s io n  o f  C - c h o le s te r o l  to  C - e s t r a d io l  from  the  0 -h o u r  group  (24.3%)
to  the 6 -h o u r  g roup  (6.1%) o f  s a l in e - p r e t r e a te d  q u a i l  was de te rm ined
by the com parison  o f  s a l in e  a g a in s t  p r o l a c t i n  e f f e c t s  a t  each t im e  o f
i n c u b a t io n  (P <  .05 , T a b le  X I I I ,  P re tre a tm e n t  X T im e ) . The % c o n v e r -
14 14s io n  o f  C - c h o le s te r o l  to  C - e s t r a d io l  was s i m i l a r  a t  a l l  t im e s  in
p r o la c t i n  p r e t r e a te d  q u a i l .  T h is  e f f e c t  o f  p r o l a c t i n  p re t re a tm e n t  re ­
s u l t e d  in  the o b s e rv a t io n  th a t  p r o l a c t i n  p re t re a tm e n t  augmented th e  e f -
14 14f e e t  o f  LH on % c o n v e rs io n  o f  C - c h o le s te r o l  to  C - e s t r a d io l  (P <  .01 ,
T a b le  X I I I ,  P re tre a tm e n t  X O var ian  T re a tm e n t ) .  However t h i s  was t ru e
o n ly  a t  c e r t a i n  in c u b a t io n  t im es d u r in g  the  d ay .  P r o la c t i n  p re t re a tm e n t
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depressed the  % c o n v e rs io n  o f  C -c h o le s te r o l  to  C - e s t r a d io l  a t  0- 
hours (18.9%) compared w i t h  the  e f f e c t  o f  s a l in e  (24.9%) whereas p ro ­
l a c t i n  augmented th e  e f f e c t  o f  LH a t  6 -h ou rs  ( p r o l a c t i n :  18.6%; s a l i n e :  
6.1%) and 12-hours ( p r o l a c t i n :  19.7%; s a l i n e :  10.8%).
Experim en t VI
The f o l l o w in g  e x p e r im e n t  te s te d  the  d i r e c t  a c t i o n  o f  o v in e  LH and
p r o l a c t i n ,  a lo n e  o r  in  c o m b in a t io n ,  in  v i t  ro  (T a b le  X IV ;  F ig .  7 ) .
14
L u t e in iz in g  hormone m arke d ly  in c re ase d  the  p ro d u c t io n  o f  C - la b e l le d  
e s t r a d i o l  (4 3 8 .0  DPM/mg t i s s u e )  and the  p e rc e n t  c o n v e rs io n  o f  c h o le s ­
t e r o l  to  e s t r a d io l  (77.0%) above t h a t  (1 9 3 .7  DPM/mg t i s s u e ;  53%) o f  c o n t r o l
o v a r ie s  ( P < .0 5  and P < .0 1 ,  r e s p e c t i v e l y ;  Tab le  XV). The c o m b in a t io n  o f
14p r o l a c t i n  w i t h  LH on C - e s t r a d io l  (30 3 .2  DPM/mg t i s s u e )  p re ve n te d  the
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in c re a s e  induced by LH a lo n e .  N o ta b ly ,  the  amount o f  C -c h o le s te ro J  
(111 .3  DPM/mg t i s s u e )  and the  p e rc e n t  c o n v e rs io n  o f  c h o le s t e r o l  to  
e s t r a d i o l  ( 6 9 . 8%) r e s u l t i n g  from  p r o l a c t i n  w i t h  LH were n o t  d i f f e r e n t  
from the  responses to  LH a lo n e  (114 .5  DPM/mg t i s s u e ;  77%). In  a d d i ­
t i o n ,  n e i t h e r  p r o l a c t i n  nor LH s i g n i f i c a n t l y  a l t e r e d  the  p ro d u c t io n  o f  
^ C - p r o g e s te ro n e  from  t h a t  o f  the  c o n t r o l  o v a r ie s  (P y> .1 0 ,  T a b le  X V ). 
P r o l a c t i n  a lo n e  was th e  o n l y  in c u b a t io n  t re a tm e n t  to  r e s u l t  in  g r e a te r
amounts o f  ^ C - c h o le s t e r o l  than t h a t  o f  c o n t r o l s  (P <  . 0 5 ) ,  b u t  i t  had
14-no s i g n i f i c a n t  e f f e c t  on the  p ro d u c t io n  o f  C - e s t r a d io l  o r  the  p e rc e n t
14c o n v e rs io n  o f  C - c h o le s te r o l  to  e s t r a d i o l .
DISCUSSION
The r e s u l t s  o f  t h i s  s tu d y  in d ic a t e  t h a t  the  p r e l im in a r y  e f f e c t s  
o f  i n j e c t i o n s  o f  LH appear t o  be s te r o id o g e n ic  and t h a t  LH induces a 
d i r e c t  in  v i t r o  in c re a s e  in  o v a r ia n  b io s y n th e s is  o f  e s t r a d io l  and p r o ­
g e s te ro n e .  P r o la c t i n  can b lo c k  the  s t im u la t o r y  e f f e c t  o f  LH on e s t r a ­
d i o l  s y n th e s is  ( F ig .  7 ) ,  suppress o v a r ia n  and o v id u c a l  deve lopm ent ( F ig .  
3 ) ,  and th e  o n se t  o f  egg la y in g  ( F ig .  2 ) .  In a d d i t i o n ,  th e re  a re  tem­
p o ra l  v a r i a t i o n s  in  th e  a n t i  gonadal a c t i o n  o f  p r o l a c t i n  ( F ig .  3 )  and in  
th e  s t e r o id o g e n ic  a c t i o n  o f  LH ( F ig .  k ) .
The observed  in c re a s e s  in  o v id u c a l  w e ig h ts  and the  la c k  o f  change 
in  o v a r ia n  w e ig h ts  in  the  in  v iv o  e xpe r im en ts  (T a b le  VI I )  in d ic a t e  t h a t  
th e  p r e l im in a r y  a c t i o n  o f  LH and FSH in v o lv e s  th e  s t im u la t i o n  o f  s t e r ­
o id o g e n e s is .  T h is  c o n c lu s io n  i s  s u pp o r ted  by p re v io u s  s tu d ie s  w i t h  the  
c h ic k e n ,  in  w h ich  c o m b in a t io n s  o f  mammalian g o n a d o tro p in s  o r  a v ia n  p i t ­
u i t a r y  e x t r a c t s  caused ra p id  in c re a se s  in  o v id u c a l  w e ig h ts ,  o v a r ia n  
i n t e r s t i t i a l  and comb g row th  ( re v ie w s :  van T ie n h o ve n ,  1961* G i l b e r t ,
1971; Im a i ,  1972).
A d i r e c t  s te r o id o g e n ic  r o le  f o r  LH in  the  a v ia n  o v a ry  i s  suppo rted
\k
by the  o b s e rv a t io n s  in  the  p re s e n t  s tu d y .  The s t im u la t i o n  by LH o f  C- 
la b e l l e d  e s t r a d i o l  and p ro ge s te ron e  b io s y n th e s is  has no t been p r e v io u s ly  
r e p o r te d ,  a l th o u g h  o th e r  in v e s t i g a t o r s  have re p o r te d  t h a t  human c h o r io n ic  
g o n a d o t ro p in ,  a p la c e n ta l  hormone w i t h  L H - l i k e  a c t i v i t i e s  in  mammals 
(A rm s tro n g ,  1970), s t im u la te d  inc reased  s te r o id o g e n e s is  in  em bryon ic  
c h ic k e n  o v a r ie s  in  v i t r o  (Cedard, e t  a l . ,  1968; G u ic h a rd , e t  a K , 1973).
From mammalian and am phib ian  s t u d ie s ,  the  r o le  o f  LH in  s t e r o i d o ­
gen e s is  is  h y p o th e s iz e d  to  in v o lv e  the  c o n v e rs io n  o f  c h o le s t e r o l  i n t o  
the  sex s t e r o id s  (A rm s tro n g ,  e t  a j . ,  1969; Behrman and A rm s tro n g ,  1969;
23
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W iebe , 1972). T h is  h y p o th e s is  is  based p r i m a r i l y  on th e  a b i l i t y  o f  LH 
to  decrease  s to re d  c h o l e s t e r o l - f a t t y  a c id  e s te r s  and t o  induce  c h o le s ­
t e r o l  e s te ra s e  and desmolase a c t i v i t i e s .  C h o le s te ro l  e s te ra s e  h y d ro ­
lyze s  c h o l e s t e r o l - f a t t y  a c id  e s te r s  and c h o le s t e r o l  desmolase produces 
th e  f i r s t  s t e r o i d  in te rm e d ia te  (p re g ne n o lo n e ) in  the  p ro d u c t io n  o f  bo th  
p ro g e s te ro n e  and e s t r a d i o l .
However, some i n v e s t i g a t o r s  found t h a t  LH causes no change o r  even
an in c re a s e  in  t o t a l  ( f r e e  and e s t e r i f i e d )  c h o le s t e r o l  produced in  the
o v a ry  in  v i t r o  (see mamma 1ian  re v ie w :  A rm s tro n g ,  1970 ).  E v idence  from
mammalian gonads and a d re n a ls  in d ic a te  t h a t  a l l  s t e r o id s  a re  d e r iv e d
from a c h o l e s t e r o l - f a t t y  a c id  e s te r  poo l (McKern, 19&9; A rm s tro n g ,
1970), whereas f r e e  c h o le s t e r o l  may n o t  f u n c t io n  in  s te r o id o g e n e s is .
Taken to g e th e r ,  these  r e p o r ts  seem to  in d ic a t e  t h a t  an in c re a s e  in  the
p ro d u c t io n  o f  sex s t e r o id s  may be accompanied by a c o n c u r r e n t  in c re a s e
in  c h o le s t e r o l  p ro d u c t io n  to  m a in ta in  c h o le s t e r o l  e s t e r  s to re s  re q u i re d
f o r  s te r o id o g e n e s is .  From th e  p re s e n t  s tu d ie s  o f  q u a i l  o v a r ie s  (E xps . V
]k
and V I ) ,  the  amount o f  C - la b e l le d  t o t a l  c h o le s t e r o l  was s i m i l a r  in  
b o th  the  L H - t re a te d  o v a r ie s  and in  the  c o n t r o l  o v a r ie s ,  whereas the  
p e rc e n t  c o n v e rs io n  o f  t o t a l  c h o le s te r o l  to  e s t r a d io l  was m a rked ly  g re a te r  
in  a l l  the L H - t re a te d  t i s s u e s .  Thus, in s te a d  o f  th e  expec ted  decrease  in  
t o t a l  c h o le s t e r o l  because o f  the  h ig h  c o n v e rs io n  to  sex s t e r o i d s ,  the  
mass a c t i o n  e f f e c t  o f  c h o le s t e r o l  c o n v e rs io n  may have been s u f f i c i e n t  
to  m a in ta in  the  c o n t r o l  le v e ls  o f  c h o l e s t e r o l .  A l t e r n a t i v e l y ,  LH may 
have inc reased  c h o le s te r o l  p ro d u c t io n  to  p ro v id e  f o r  s te r o id o g e n e s is  
( r e v ie w :  A rm s tro n g ,  1970).
)kThe measurements o f  C - e s t r a d io l  p r o d u c t io n  from  a v ia n  o v a r ia n  t i s ­
sue j_n v i t r o  ( F ig .  7) in d ic a te s  t h a t ,  whereas LH m arked ly  in c re a se d  e s t r a -
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dio? p r o d u c t io n  in  c o m b in a t io n  w i t h  LH: p re v e n te d  th e  LH e f f e c t .
T h is  d i r e c t  e v id e n ce  t h a t  p r o l a c t i n  can a l t e r  a v ia n  o v a r ia n  s t e r o id o ­
genes is  is  re p o r te d  f o r  th e  f i r s t  t im e .  P r o la c t i n  a lo n e  may have had 
o n l y  a m in o r e f f e c t  on e s t r a d i o l  p r o d u c t io n .
S te ts o n  and E r ic k s o n  (1970) obse rved  t h a t  a w id e  range o f  doses o f
p r o l a c t i n ,  a lo n e  o r  in  c o m b in a t io n  w i t h  LH o r  FSH had no e f f e c t  o r  a
32
s l i g h t  p o s i t i v e  e f f e c t  on th e  in  v iv o  i n c o r p o r a t io n  o f  P i n t o  the  day -
o ld  c h ic k  t e s t i s .  They conc luded  t h a t  p r o l a c t i n  does n o t  have a d i r e c t
e f f e c t  on th e  gonads o f  b i r d s  and t h a t  i t  must e x e r t  an a n t ig o n a d a l
in f lu e n c e  on th e  hypotha lamus o r  p i t u i t a r y .  A l th o u g h  t h i s  assay o f  
32 P up take  is  a s e n s i t i v e  m o n i to r  o f  bo th  LH and FSH c o n c e n t r a t io n s  
(Breneman, e t  £JL , 1962), the  assay does n o t  measure s te r o id o g e n ic  a c ­
t i v i t i e s  ( F u r r  and Cunningham, 1970). T hus , the  a n t i s t e r o i d a 1 p ro p e r ­
t i e s  o f  p r o l a c t i n  observed when in  c o m b in a t io n  w i t h  LH in  v iv o  o r  in  
v i  t r o  a p p a r e n t ly  c o u ld  n o t  be d e te c te d  by the  m ethodo logy employed by 
S te ts o n  and E r ic k s o n  (1 9 7 0 ) .
I t  i s  proposed t h a t  th e  a n t i s t e r o i d a  1 e f f e c t  o f  p r o l a c t i n  r e s u l t s  
from a c o m p e t i t io n  between p r o l a c t i n  and LH. Th is  c o m p e t i t io n  in v o lv e s  
the  p ro d u c t io n  o f  two forms o f  c h o l e s t e r o l ,  f r e e  and e s t e r i f i e d  (see 
F ig .  8 ) .  In the  p re s e n t  s tu d y ,  p r o l a c t i n  m a rke d ly  in c re a se d  the amount 
o f  ^ C - t o t a l  ( f r e e  and e s t e r i f i e d )  c h o le s te r o ls  and had l i t t l e  e f f e c t
on ^ C - e s t r a d i o l  ( F ig .  7 ) .  However, LH caused no change in  * \ - t o t a l
14c h o le s t e r o ls  b u t  doub led the  amount o f  C - e s t r a d i o l .  These r e s u l t s  
sugges t t h a t  p r o l a c t i n  in c re a se s  the  le v e ls  o f  t o t a l  c h o le s te r o l  by b lo c k ­
ing  th e  c o n v e rs io n  o f  f r e e  c h o le s te r o l  t o  c h o le s te r o l  e s te r s ,  w h ich  can be 
r a p id l y  c o n v e r te d  to  s t e r o i d s ,  whereas LH may d i r e c t l y  o r  i n d i r e c t l y  s t im ­
u la t e  th e  p ro d u c t io n  o f  c h o le s te r o l  e s te r s .  L o f t s  and M a rs h a l l  (1956) r e ­
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p o r te d  t h a t  la rg e  amounts o f  c h o le s te r o l  f i l l e d  the  te s te s  in  s e v e ra l  spe ­
c ie s  o f  b i r d s  in  response t o  p r o la c t in - i n d u c e d  t e s t i c u l a r  re g re s s io n .  F u r ­
th e rm o re ,  mammalian s tu d ie s  a ls o  in d ic a t e  t h a t  p r o l a c t i n  in c re a s e s  t o t a l  
c h o le s t e r o l  s y n th e s is  in  the  o v a ry  and t e s t i s  and t h a t  LH p r i m a r i l y  s t im ­
u la te s  the  c o n v e rs io n  o f  c h o le s t e r o l  e s te r s  to  s t e r o i d s  (Behrman, e t  a 1 . ,  
1970; B a r tk e ,  1971; H a f ie z ,  e t  a_[., 1972). I n t e r e s t i n g l y ,  when p r o la c ­
t i n  and LH were combined in  the  q u a i l  o v a r ia n  in c u b a t io n  ( F i g .  7 ) ,  th e
C - t o t a l  c h o le s t e r o ls  were suppressed below the  le v e l  no ted  in  response
14to  p r o l a c t i n  a lo n e .  F u r th e rm o re ,  C - e s t r a d io l  was a ls o  suppressed be­
low t h a t  produced in  response t o  LH, a lo n e .  These data  sugges t t h a t  
p r o l a c t i n  in  the  p resence  o f  LH decreases th e  fo rm a t io n  o f  c h o le s te r o l  
e s te rs  r e s u l t i n g  in  depressed s te r o id o g e n e s is .
The r e s u l t s  o f  th e  jm  v iv o  i n j e c t i o n s  o f  p r o l a c t i n  on subsequent
i n v i  t r o  o v a r ia n  s te r o id o g e n e s is  appears to  c o n f l i c t  w i t h  th e  above
14c o n c lu s io n .  The amounts o f  C - t o t a l  c h o le s t e r o ls  were lower in  a l l  the
o v a r ie s  from p r o l a c t i n - i n j e c t e d  q u a i l  compared w i t h  the se  amounts from
sa 1 i n e - in je c t e d  q u a i l  ( F i g .  6 ) .  However, t h i s  e f f e c t  d id  n o t  r e s u l t
14in  a re d u c t io n  o f  C - e s t r a d io l  a t  a l l  t im es  o f  in c u b a t io n .  Because
the  i n j e c t i o n  o f  p r o l a c t i n  o c c u r re d  one hour b e fo re  the  o v a ry  was removed
f o r  in c u b a t io n ,  a p r o la c t in - i n d u c e d  p o o l in g  o f  f r e e  c h o le s te r o l  may
14have been w e l l  advanced. T h u s , th e  p ro d u c t io n  o f  new C - la b e l  le d  f r e e
c h o le s t e r o l  m ig h t  have been suppressed by p r e v io u s ly  formed f r e e  c h o le s -  
14t e r o l  whereas C - c h o le s te r o l  e s te r  fo rm a t io n  was u n a f fe c te d .  T h is  
e f f e c t  o f  c h o le s t e r o l  on i t s  own p ro d u c t io n  (p ro d u c t  i n h i b i t i o n )  is  
s i m i l a r  to  r e p o r ts  in  mammalian s tu d ie s  (Behrman and A rm s tro n g ,  1969).
The a n t i s t e r o i d a  1 response to  an i n j e c t i o n  o f  p r o l a c t i n  a t  the 
o n s e t  o f  th e  d a i l y  p h o to p e r io d  ( 0 - h r  g ro u p ,  F ig .  4 ) c o in c id e s  w i t h  th e
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t i s s u e  s e n s i t i v i t y  s e t  by o r  a s s o c ia te d  w i t h  an even t d u r in g  th e  d a i l y  
p h o to p e r io d ic  s c h e d u le .  Such an e ven t may be th e  d a i l y  r i s e  o f  plasma 
c o r t i c o s t e r o id s  noted  in  s e v e ra l  an im a ls  ( q u a i l :  B o is s in  and Assen-
macher, 1970, 1971; p ig e o n :  Joseph and M e ie r ,  1973; l i z a r d ;  T robec,
)97k;  mouse: Ungar and H a lb e rg ,  1962). F u r th e rm o re ,  in  th e  l i z a r d ,
Trobec (197*0 observed  a rhy thm  o f  o v a r ia n  and o v id u c a l  response to  LH 
w i t h  re s p e c t  t o  th e  t im e  o f  i n j e c t i o n  o f  c o r t i c o s te r o n e .  S i m i l a r l y ,  
c o r t i c o s te r o n e  has been noted  t o  s e t  rhythms o f  t i s s u e  s e n s i t i v i t y  t o  
p r o l a c t i n  in  s e v e ra l  v e r t e b r a t e  spec ies  (M e ie r ,  1972, 1975).
G onado trop in  i n j e c t i o n s  d id  n o t  r e s u l t  in  d a i l y  rhythms o f  o v id u c a l  
response in  a l l  o f  the  groups exam ined. In  q u a i l  h e ld  on a lo n g  day 
c y c le ,  th e  la r g e  o v id u c a l  w e ig h t  response to  the  h ig h  dose o f  LH-FSH 
a t  a l l  t im es o f  th e  day may have r e s u l t e d  from  e x c e s s iv e  augm en ta t ion  
o f  the  s t e r o id o g e n ic  a c t i v i t i e s  o f  the  endogenous g o n a d o t ro p in s . F o l -  
l e t t  and Sharp (1969) r e p o r t  t h a t  long day c y c le s  induced r a p id  i n ­
creases in  th e  p i t u i t a r y  g o n a d o tro p in s  and t h e i r  d a i l y  re le a s e ,  in  con­
t r a s t ,  in  th e  q u a i l  h e ld  on s h o r t  day c y c le s ,  th e  la c k  o f  o v id u c a l  response 
t o  th e  low dose o f  LH-FSH c o u ld  have r e s u l t e d  from  th e  la c k  o f  endogenous 
g on a do tro p ins  and an endogenous re p re s s iv e  env iron m e n t t o  r e p r o d u c t iv e  
g row th  (A d k in s ,  1973; M e ie r  and Dusseau, 1973). A la c k  o f  endogenous 
g o n a d o tro p in s  was noted in  q u a i l  h e ld  on s h o r t  day c y c le s  (Tanaka, et_ 
a l . ,  1965; F o l l e t t  and F a rn e r ,  1966). In a d d i t i o n ,  M e ie r  and Dusseau 
(1973) o f f e r e d  e v id en ce  t h a t  an i n h i b i t o r y  o r  s t im u la t o r y  e f f e c t  on 
a v ia n  r e p r o d u c t iv e  deve lopm ent co u ld  be induced by th e  tem pora l r e l a t i o n ­
s h ip  between the  r i s e  in  c i r c u l a t i n g  le v e ls  o f  p r o l a c t i n  and c o r t i c o s ­
te ro n e .  They sugges ted  t h a t  i f  the  t im e  o f  s e c r e t io n  o f  these  hormones 
is  r e g u la te d  by th e  p h o to p e r io d  le n g th ,  th e  i n h i b i t o r y  o r  s t im u la t o r y
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t im e  o f  th e  peak o f  plasma LH, noted  in  th e  Japanese q u a i l  ( N i c h o l l s  
and F o l l e t t ,  197*0 • The s im u lta n e o u s  o c c u r re n c e  o f  p r o l a c t i n  and LH 
in  v i v o  appear t o  have caused an a n t i s t e r o i d a l  c o m p e t i t io n  between the  
hormones. The C - e s t r a d io l  p ro d u c t io n  was depressed  th r e e  f o l d  in  
bo th  th e  c o n t r o l  and L H - t re a te d  o v a r ie s  o f  p r o l a c t i n - i n j e c t e d  q u a i l  
compared w i t h  th e  p ro d u c t io n  in  s a l i n e - i n j e c t e d  q u a i l .  These d a ta  
in d ic a t e  t h a t  th e  e f f e c t  o f  th e  in  v ?vo c o m p e t i t io n  was c a r r i e d  ove r 
t o  th e  in c u b a t io n .  In  mammalian s t u d ie s ,  the  in  v i v o  i n j e c t i o n  o f  p r o ­
l a c t i n  and LH have induced changes in  p ro g e s te ro n e  s y n th e s is  in  th e  c o r ­
pus lu teum  and te s to s te r o n e  s y n th e s is  by th e  t e s t i s  w h ich  a re  obse rved  in  
in cu ba ted  gonads (Oxender, e t  , 1972; H a f ie z ,  e t  a K , 1972).  The loss  
o f  th e  re spons iveness  t o  LH added in  v i t r o  to  th e  0 -h o u r  g roup  r e f l e c t s  
th e  e f f e c t i v e n e s s  o f  the  in  v i v o  c o m p e t i t io n  o f  p r o l a c t i n  and LH t o  de­
p ress s te r o id o g e n e s is .
The peak in  s t e r o id o g e n ic  response t o  LH a t  0 -h o u rs  in  s a l i n e - i n ­
je c t e d  q u a i l  in d ic a te s  a d a i l y  rhythm  o f  o v a r ia n  s e n s i t i v i t y  t o  LH. Th is  
peak o f  response t o  LH c o in c id e s  w i t h  th e  t im e  o f  maximum plasma LH 
( N ic h o l l s  and F o l l e t t ,  197*0 . The rhy thm  o f  plasma LH may have induced 
the  rhythm  o f  o v a r ia n  s e n s i t i v i t y  in  v i t r o  LH. That i s ,  as in  mam­
m a l ia n  p r e p a r a t io n s ,  in  v i t r o  s te r o id o g e n ic  responses t o  LH a re  p o te n ­
t i a t e d  by p re v io u s  s y s te m ic  in je c t i o n s  o f  LH (McKern, 1969).
A d a i l y  rhythm  o f  o v id u c a l  w e ig h t  response t o  i n j e c t i o n s  o f  LH-FSH 
has a peak a t  abou t 16 hours a f t e r  th e  onse t o f  darkness in  q u a i l  h e ld  
on e i t h e r  s h o r t  day o r  long day c y c le s  (Tab les  V I I  and V I I I ) .  D a i ly  
rhythms o f  o v a r ia n  and o v id u c a l  responses t o  LH have been observed  in  
s e v e ra l  an im als  ( c h ic k e n :  Hawkins, e t  £ l_ . , 1969; l i z a r d ;  T rob ec , 197^;
mouse: Lamond and Braden, 1959). These d a i l y  rhythms sugges t a t im e  o f
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e f f e c t  o f  a p h o to p e r io d ic  reg imen m ig h t  r e s u l t  from  th e  tem pora l r e ­
l a t i o n s h ip  between th e  t im es o f  p r o l a c t i n  and c o r t i c o s te r o n e  s e c r e t i o n .
D a i l y  i n j e c t i o n s  o f  p r o l a c t i n  12-hours and 0 -h ou rs  a f t e r  d a i l y  
i n j e c t i o n s  o f  c o r t i c o s te r o n e  induced a severe  a n t ig o n a d a l and a p o s s ib le  
progonada l e f f e c t ,  r e s p e c t i v e l y  ( F ig .  3 ) .  Because p r o l a c t i n  was found 
t o  b lo c k  th e  s t e r o id o g e n ic  a c t i v i t y  o f  LH in  v i t r o , th e  t im e  o f  the  
a n t ig o n a d a l  a c t io n  o f  p r o l a c t i n  may have o c c u r re d  a t  th e  t im e  o f  the  
peak in  plasma LH (see F ig .  9 ) .  T h is  o c c u r re n c e  sugges ts  t h a t  th e  i n ­
j e c t i o n s  o f  c o r t i c o s te r o n e  s e t  th e  t im e  o f  the  peak in  plasma LH. M e ie r 
and c o -w o rk e rs  have com p iled  many o b s e rv a t io n s  t h a t  c o r t i c o s te r o n e  can 
s e t  th e  t im e  o f  t i s s u e  response and p o s s ib ly  th e  t im e  o f  hormone re le a s e  
(M e ie r ,  1972).  F u r th e rm o re ,  mammalian s tu d ie s  dem ons tra te  t h a t  th e  e f ­
f e c t  o f  p r o l a c t i n  and LH on th e  corpus lu teum  is  dependent on th e  tem­
p o ra l  r e l a t i o n s h ip  between th e  t im e  o f  a d m in i s t r a t io n  o f  the se  two h o r ­
mones (H a u s le r  and M alven, 1971). T h e re fo re ,  i f  c o r t i c o s te r o n e  s e ts  
th e  t im e  o f  LH re le a s e  and t i s s u e  re sp o n s ive n e ss ,  th e  a n t ig o n a d a l  and 
p rogonada l responses to  p r o l a c t i n  a re  d e te rm ined  by i t s  tem pora l r e ­
l a t i o n s h ip  w i t h  th e  r i s e  in  plasma c o r t i c o s te r o n e  and plasma LH.
The o b s e rv a t io n s  t h a t  d a i l y  in je c t i o n s  o f  p r o l a c t i n  d e layed  egg 
la y in g  and lowered egg p r o d u c t io n  ( F ig .  2) a ls o  in d ic a t e  t h a t  p r o l a c t i n  
can i n t e r f e r e  w i t h  normal r e p r o d u c t iv e  a c t i v i t y .  These r e s u l t s  a re  s i m i ­
l a r  t o  those  re p o r te d  e a r l i e r  (A le x a n d e r  and W o lfso n , 1970). A le xa n d e r  
and W o lfson  (1970) a ls o  found t h a t  p r o l a c t i n - t r e a t e d  q u a i l ,  a u to p s ie d  
d u r in g  th e  t im e  o f  low p r o d u c t io n ,  had s m a l le r  o v a ry  and o v id u c a l  
w e ig h ts  than the  s a l i n e - i n j e c t e d  c o n t r o l s .  As in  th e  p re s e n t  e x p e r i ­
ment ( F ig .  2 and T a b le  I ) ,  egg p ro d u c t io n  as w e l l  as o va ry  and o v i ­
d u c t  w e ig h ts  in  p r o l a c t i n - t r e a t e d  q u a i l  e v e n tu a l l y  ( a f t e r  a p p ro x im a te ly
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15 days) were  s i m i l a r  t o  th o se  o f  th e  c o n t r o l s .  I t  appears t h a t  the  
loss  o f  the  a n t ig o n a d a l  e f f e c t  o f  p r o l a c t i n  w i t h  p ro lo n g e d  t re a tm e n t  
may have r e s u l t e d  from  an immune response  to  th e  o v in e  p r o l a c t i n  because 
a n t ib o d ie s  t o  mammalian p r o l a c t i n  have been gene ra ted  in  the  c h ic k e n  and 
tu r k e y  (B u rke ,  et^ a j k , 1972).
The la c k  o f  a c i r c a d ia n  response s p e c i f i c  t o  p r o l a c t i n  appears t o  
be th e  r e s u l t  o f  th e  d is tu r b a n c e  o f  h a n d l in g  a s s o c ia te d  w i t h  d a i l y  i n ­
j e c t i o n s .  T h is  is  sugges ted  from  th e  d a ta  o f  s a l i n e - i n j e c t e d  q u a i l .  
D i s t i n c t  c i r c a d ia n  rhythms o f  o v a r ia n ,  o v id u c a l  and abdominal f a t  pad 
w e ig h ts  were observed  in  th e  s a l i n e - i n j e c t e d  q u a i l  (T a b le  I ) .  A lm ost 
an i d e n t i c a l  p a t t e r n  and a m p l i tu d e  o f  responses was no ted  f o r  th e  p r o ­
l a c t i n - i n j e c t e d  q u a i l .  M oreover, a s i m i l a r  rhy thm  o f  abdominal f a t  pad 
w e ig h t  response t o  s a l i n e  o r  c o r t i c o s te r o n e  was observed  in  a d u l t  male 
q u a i l  (T a b le  I I I ) .  T o g e th e r ,  the se  d a ta  dem ons tra te  t h a t  th e  d a i l y  
h a n d l in g  a s s o c ia te d  w i t h  i n j e c t i o n s  o v e r  s e v e ra l  weeks can induce changes 
in  th e  f a t  s to ra g e  and r e p r o d u c t iv e  o rg a n s .  On th e  b a s is  o f  a s e r ie s  o f  
expe r im en ts  pe r fo rm ed  w i t h  s e v e ra l  v e r t e b r a t e  s p e c ie s ,  M e ie r  and assoc­
ia te s  (1973) sugges ted  t h a t  th e  d a i l y  h a n d l in g  m ig h t  s e t  o r  s y n c h ro n iz e  
some endogenous rhy thm  w h ich  w ou ld  i n t e r a c t  w i t h  o th e r  endogenous rh y ­
thms s e t  by th e  d a i l y  p h o to p e r io d .  Rapid e le v a t io n  in  plasma c o r t i c o s ­
t e r o id s  r e s u l t i n g  from  d is tu rb a n c e s  (h a n d l in g  o r  o th e r  s t r e s s e s )  have 
been re p o r te d  in  s e v e ra l  an im a ls  ( B a r r e t t  and Stockham, 1963; Friedman 
and Adder, 1967; S p i e l e r ,  197*0- Thus, d a i l y  h a n d l in g  may induce  a new 
d a i l y  rhythm  o r  r e s e t  th e  t im e  o f  th e  normal d a i l y  rhythm  o f  plasma 
c o r t i c o s t e r o i d s .  As a r e s u l t  o f  t h i s  h a n d l in g  e f f e c t ,  th e  t im in g  o f  
t i s s u e  re sp on s iveness  t o  th e  endogenous hormones was a l t e r e d .  Th is  
change in  t i s s u e  resp on s ive ne ss  t o  endogenous hormones r e s u l t i n g  from
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th e  h a n d l in g  e f f e c t  may have caused th e  observed  c i r c a d ia n  rhythms in  
o v a r ia n ,  o v id u c a l  and f a t  pad w e ig h ts  a s s o c ia te d  w i t h  s a l in e  i n j e c t i o n s .
A r o le  f o r  p r o l a c t i n  in  many s p e c ie s  o f  th e  o rd e rs  Columb? formes 
and Gal 1 i formes is  c e n te re d  around th e  in c u b a t io n  and b roody b e h a v io r  
and c o n c u r re n t  re g re s s io n s  o f  th e  re p r o d u c t iv e  organs (R id d le ,  1963).
Thus a s i m i l a r  r o le  f o r  p r o l a c t i n  in  th e  q u a i l  ( o r d e r :  Gal 1 i form es) may 
a ls o  be assumed. In a d d i t i o n ,  many o f  th e  w i l d  p o p u la t io n s  o f  European 
q u a i l ,  C o tu rn ix  c o tu r n ix  c o t u r n i x , and Japanese q u a i l  a re  s t r o n g  m ig ra n ts  
(Bannerman, 1963). The chang ing  tem pora l r e l a t i o n s h ip  o f  p r o l a c t i n  and 
c o r t i c o s te r o n e  rhythms w h ich  have been found  t o  a l t e r  th e  seasonal r e ­
p r o d u c t iv e  and m ig r a to r y  a c t i v i t i e s  o f  th e  w h i t e - t h r o a te d  sp a r ro w , Zono-  
t r i c h i a  a l b i c o l 1 is  (M e ie r ,  197^; M a r t in ,  197*0, may a ls o  have a s i m i l a r  
r o l e  in  th e  Japanese and European C o tu r n ix  q u a i l .
The h y p o th e s is  c o n c e rn in g  th e  a n t ig o n a d a l a c t i o n  o f  p r o l a c t i n  f i r s t  
proposed by B a tes , R id d le  and Lahr (1937) s ta te s  t h a t  p r o l a c t i n  i n h i b i t s  
th e  re le a s e  o f  FSH from  th e  p i t u i t a r y  o f  b i r d s  and does no t a f f e c t  gonad­
a l  s e n s i t i v i t y  t o  th e  g o n a d o t ro p in s .  However, th e  p re s e n t  s tu d y  on the  
Japanese q u a i l  in d ic a te s  t h a t  th e  a n t ig o n a d a l a c t i o n  o f  p r o l a c t i n  in  
b i r d s  may in v o lv e  an i n h i b i t i o n  o f  sex s t e r o i d  p r o d u c t io n  in  a d d i t i o n  
t o  th e  i n h i b i t i o n  o f  p i t u i t a r y  FSH. In  a d d i t i o n  t o  the  p r im a ry  a c t io n s  
o f  FSH on gonadal g row th  and gam etogenesis and o f  LH on gonadal s t e r o i d  
p r o d u c t io n  and o v u la t io n  ( G i l b e r t ,  1971; Lake and F u r r ,  1971), the  gonad­
a l s t e r o id s  a re  a ls o  s t im u la t o r y  t o  gonadal g ro w th .  In  fem a le  b i r d s ,  
es trog e ns  have been re p o r te d  t o  augment g o n a d o tro p in  s t im u la t i o n  o f  
o v a r ia n  g row th  ( C a lb e r t ,  1958; P h i l i p s ,  1959; G i l b e r t ,  1971). E strogen  
im p la n ts  in  th e  median eminance o f  q u a i l  were found to  i n h i b i t  o v u la ­
t i o n  ( th ro u g h  th e  i n h i b i t i o n  o f  th e  re le a s e  o f  LH) b u t  d id  n o t  reduce
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o v a r ia n  and o v id u c a l  w e ig h ts  (S te ts o n ,  1972 ).  S te ts o n  (1972) sugges ted  
th a t  FSH re le a s e  was m a in ta in e d .  In  a d d i t i o n ,  p ro g e s te ro n e  enhanced 
f o l l i c l e  m a tu r a t io n  and o v a r ia n  g row th  (N a lbandov, 1956; van T ienhoven , 
1958). These r e s u l t s  suggested  t h a t  p ro g e s te ro n e  s t im u la te d  FSH re le a s e .  
L o f t s  (1962) has re p o r te d  t h a t  t e s to s te r o n e  m a in ta in e d  te s te s  w e ig h ts  
d u r in g  th e  t im e  o f  normal seasonal r e g r e s s io n .  Thus, th e re  appears to  
be e v id en ce  t h a t  th e  sex s t e r o id s  may d i r e c t l y  s t im u la t e  gonadal g row th  
a n d /o r  s t im u la t e  in c re ase d  re le a s e  o f  FSH from  th e  p i t u i t a r y .
The a c t io n  o f  p r o l a c t i n  t o  decrease  gonadal s t e r o i d s  w ou ld  r e s u l t  
i n  th e  lo ss  o f  th e  augmentary r o le  o f  th e  gonadal s t e r o i d s  on gonadal 
g row th  and th e  lo s s  o f  a p o s i t i v e  feedback  t o  re le a s e  FSH from  the  
p i t u i t a r y .  I t  i s  proposed t h a t  these  even ts  may a c t  as th e  mechanism 
by w h ich  p r o l a c t i n  causes gonadal re g re s s io n  ( F ig .  1 0 ) .  Nalbandov (19^5) 
re p o r te d  t h a t  p r o l a c t i n  w i t h  LH was unab le  t o  m a in ta in  t e s t i s  f u n c t io n  in  
th e  c h ic k e n ,  whereas p r o l a c t i n  w i t h  FSH e f f e c t i v e l y  m a in ta in e d  t e s t i s  
f u n c t i o n .  Th is  is  c o n s is te n t  w i t h  th e  o b s e rv a t io n  t h a t  p r o l a c t i n  -b locks  
the  a c t io n  o f  LH. Thus, the  a n t ig o n a d a l  e f f e c t  o f  p r o l a c t i n  may indeed 
in v o lv e  th e  s u p p re s s io n  o f  th e  re le a s e  o f  FSH, as p r e v io u s ly  noted 
(B a te s ,  e t  a JL , 1937), b u t  th e  p re s e n t  d a ta  show t h a t  p r o l a c t i n  can 
a ls o  suppress th e  LH -induced p ro d u c t io n  o f  o v a r ia n  e s t r a d i o l .
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TABLE I-
Abdominal Fat Pad W e ig h ts ,  Ovary W eights , and O v id u c t  W eights o f  
Q.uai|1 I n je c te d  w i t h  P r o la c t i n  o r  S a l in e  a t  One o f  
S ix  D i f f e r e n t  Times o f  Day f o r  18 Days
S a l i  ne I n je c t io n s P r o la c t i  n I n je c t io n s
Abdominal Fat Pad W eights (gm)
0 -hou rs 83 1 .15+0.18 8 2 .2 6 + 0 .4 9
4 -h ou rs 7 1 .31+0.46 9 2 .3 5+0 .55
8 -h ou rs 8 1.42+0.31 8 2 .31+0 .62
12-hours 9 1 .45+0 .57 9 2 .03+0 .53
16-hours 10 4 .5 7 + 0 .8 0 9 4 .7 6 + 0 .9 7
20-hours 10 5 .40+ 0 .75 10 4 .0 4 + 0 .7 5
Ovary W eights (gm)
0 -hou rs 8 3 .9 0 + 0 .7 0 8 3 .98+ 0 .70
4 - hours 7 4 .4 5 + 0 .7 5 9 3 .8 5 + 0 .6 6
8 -h ou rs 8 5 .5 6 + 0 .7 0 8 4 .4 5 + 0 .7 0
12-hours 9 4 .5 2 + 0 .6 6 9 3 .4 9 + 0 .6 6
16-hours 10 1.41+0.62 9 2 .3 8 + 0 .6 6
20-hours 10 1 .10+0.62 10 1.68+0.62
O v id u c t  W eights (gm)
0 -hou rs 8 4 .3 3 + 0 .5 7 8 3 .8 4 + 0 .5 7
4 -h ou rs 7 4 .3 8 + 0 .6 0 9 3 .16+0 .53
8 -h ou rs 8 5 .4 3 + 0 .5 7 8 4 .6 8 + 0 .5 7
12-hours 9 4 .3 3 + 0 .5 3 9 3 .91+0 .53
16-hours 10 2 .4 6 + 0 .5 0 9 2 .91+0 .53
20-hours 10 2 .0 0 + 0 .5 0 10 2 .8 4 + 0 .5 0
V u a i l  m a in ta in e d  on long  d a i l y  p h o to p e r io d  (16L j8D)
2
Time o f  d a i l y  i n j e c t i o n  r e l a t i v e  t o  o nse t o f  p h o to p e r io d
3
Number o f  b i r d s  pe r group
l+
Mean + s ta n d a rd  e r r o r
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TABLE I I
A n a ly s is  o f  V a r ia n c e  o f  Abdominal Fat Pads, Ovary, and 
O v id u c t  W eights o f  Q,uai 1 I n je c te d  w i t h  S a l in e  o r  
P r o la c t i n  a t  One o f  S ix  D i f f e r e n t  Times o f  Day
Sum o f  Mean
Source Squares Square
Abdominal Fat Pad W eights
Tota  1 104 551.57
Sa 1 i ne vs . P r o la c t i  n (S-P) 1 4 .3 6 4 .3 6 1.27 > .  10
Time 5 208.38 4 1 .6 8 12.11 < .0 1
S-P X Time 5 18.88 3 .7 8 1.09 > .1 0
E r r o r 93 319.95 3 .4 4
Ovary W eights
T o ta  1 104 557 .26
Sa 1 i ne vs . P r o la c t i  n ( s - p ) 1 0 .56 0 .5 6 0 .15 > .1 0
Time 5 192.96 3 8 .59 9 .7 6 < .0 1
S-P X Time 5 15.27 3 .05 0 .7 7 > .1 0
E r r o r 93 367.51 3 .9 5
O v id u c t  W eights
To ta  1 104 341.92
Sa1i ne vs . P r o la c t i  n (S-P) 1 1.81 1.81 0 .7 0 > . 1 0
T ime 5 8 4 .48 16.90 6 .5 0 < .0 1
S-P X Time 5 13.43 2 .6 9 1.03 > . 1 0
TABLE I I I
W eights o f  Abdominal Fat Pads and Testes o f  Q u a i1 as a F u n c t io n  o f  Time 




o f  in je c t i o n s  (hours a f t e r  onse t o f  l i g h t )
4 8 12 16 20 U n trea ted
S a l in e  i n je c t io n s
Fa t pads (gm) 
P a ire d  te s te s (gm)
7
7
2 .5 + 0 .8 1 
3 .2 + 0 .2
1 .4+0 .2  
3 .2 + 0 .4
1 .3 + 0 .6  1 .6+0.3  
3 .2+0 .1  3 .0 + 0 .2
2 .7 + 0 .4  
3 .2 + 0 .3
2 .3 + 0 .3  
2 .9 + 0 .3
0 .5 + 0 .4  (4 )2 
3 .3 + 0 .4  (4)
C o r t ic o s te r o n e  in je c t i o n s
Fat pads (gm) 
P a ire d  te s te s (gm)
7
7
4 .4 + 0 .9  
3 .2 + 0 .2
2 .0 + 0 .2  
3 .1+0 .1
3 .6 + 0 .5  4 .0+0 .1
3 .4 + 0 .2  2 .9 + 0 .4
4 .1 + 0 .5  
2 .7 + 0 .2
2 .6 + 0 .5  
3 .1 + 0 .2
^Mean + s ta n d a rd  e r r o r  o f  th e  mean 
2
Number o f  b i r d s  pe r u n t re a te d  group
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TABLE IV
A n a ly s is  o f  V a r ia n c e  and O rthogona l Comparisons f o r  Testes 
W eigh t and Abdominal Fat Pad W eight Responses to  
I n j e c t i o n  o f  S a l in e  o r  C o r t ic o s te r o n e  a t  One o f  
6 Times o f  Day t o  th e  Japanese Q ua il




T o ta l 85 38.222
A l 1 Groups 12 3.93** 0 .328 0 .698 > . 1 0
Res id u a l 73 3**. 288 0.**70
Abdomi nal Fat Pad Weights
T o ta l 85
Al 1 Groups 12 99.56** 8 .297 2 .859 < .0 1
In je c te d  v s .  U n tre a te d 1 20.317 20.317 7.001 < .0 1
S a l in e  v s .  C o r t ic o s te r o n e 1 36.757 36 . 757 12.666 < .0 1
Saline-Am ong Times: Cub ic 1 17.**19 17 -**19 6 .003 < .0 5
C o rt ico s te ro n e -A m o n g  T im es: 1 23.**71 23.**71 8 .0 88 < .0 1
Cub ic
Res i dual 73 211.83** 2 .902
TABLE V
Body, Ovary, and O v iduc t W e igh ts , Numbers o f  Y o lk -C o n ta in in g  F o l l i c l e s ,  and % O v ip o s i t i o n  o f  
A d u l t  Qua i l l  In je c te d  w i t h  C o r t ic o s te r o n e  and P r o la c t i n  f o r  12 Days
Trea tm ent N Body Weight (gm) Ovary (gm) O v id uc t  (gm) F o l1i c le s ^ % O v i-  pos i t i o n
No P r o la c t i n  2 5 118+43 2 .2 4 + 1 .1 6 2 .76+ 0 .99 3 .2 + 1 .5 0
P r o la c t i n  0 -h rs 5 134+4 4 .5 4 + 1 .2 0 4 .5 7 + 0 .8 2 4 .0 + 0 .8 60%
4 -h rs 5 126*6 2 .57+1.41 3 .04+1.23 2 .4 + 1 .0 60%
8 -h rs 5 119+5 0 .74+ 0 .25 1 . 88+0 .52 2 .2 + 0 .9 0
12-hrs 5 117*6 0 .3 8 + 0 .1 9 1 .33+0.26 2 .2 + 0 .4 0
^Q uail m a in ta in e d  on co n t in u o u s  l i g h t  
2
I n t e r v a l  between d a i l y  i n je c t i o n s  o f  c o r t i c o s te r o n e  and p r o l a c t i n
3
Mean + s ta n d a rd  e r r o r
Mean + S .E .  o f  numbers o f  y o lk - c o n t a in in g  f o l l i c l e s  on th e  o v a r ie s
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TABLE VI
A n a ly s is  o f  V a r ia n ce  f o r  Body, O v a ry ,  and O v id u c t  W eights o f  
Q ua i l  I n je c te d  w i t h  P r o la c t i n  a t  One o f  4  Times a f t e r  
D a i l y  I n j e c t io n s  o f  C o r t ic o s te r o n e





T o ta l  j
T rea tm ents
24 3225.0 134.4
4 982.0 245.5 2 .2 > .0 5
Res i dual 20 2243.0 112.1
T o ta l  2 19 2839.0 149.4
Trea tm ents 3 947 .0 315 .7 2 .7 > . 0 5
Res id u a l 16 1892.0 118.6
Ovary W eights
T o ta l  j 
T rea tm en ts
24 148.61
4 51.95 12.98 2 .6 8 > .0 5
Res id u a l 20 96 .66 4 .83
T o ta l  2 19 121.61
Trea tm ents 3 51.91 17.30 3 .9 7 < • 0 5
Res i dual 16 6 9 .6 9 4 .3 5
O v id uc t W eights
T o ta l  j 
Trea tm ents
24 414.41
4 169.92 42 .48 2 .96 > . 0 5
Res i dual 20 244.49 14.34
T o ta l  2 19 315.47
Treatm ents 3 130.11 4 3 .47 3 .74 < • 0 5
Res i dual 16 185.36 11.58
^A n a ly s is  among 4 groups t r e a te d  w i t h  c o r t i c o s te r o n e  and p r o l a c t i n  
and one group w i t h  c o r t i c o s te r o n e  a lo n e .
2
A n a ly s is  among 4 groups t r e a te d  w i t h  p r o l a c t i n  and c o r t i c o s te r o n e .
TABLE V I I
Ovary and O v id uc t  W eights o f  Q ua il M a in ta in e d  on Long Day (16L/8D) 
o r  S h o r t  Day (8L/16D) Cycles and In je c te d  D a i ly  w i t h  One o f  
2 Doses o f  G onadotrop ins^ f o r  6 Days
S h o r t  Day Cycles (8L/16D)
Low Dose: FSH-LH High Dose: FSH-LH
Long Day Cycles (16L/8D)
Low Dose: FSH-LH High Dose: FSH-LH





81 .0+ 10 .8  ( 4 ) 3 
72 . 5+ 10.2 (4) 
82 .8+  8 .4  (4) 
79 .0+10 .4  (5)
8 2 .2 +  8 .9  (4 ) 
6 2 .0 +  6 .8  (4 ) 
8 3 .6 + 12 .6  (4) 
76 .8+11 .5  (5)
94 .8+ 17 .2  (4) 
7 9 .6 + 11 .6 (5 ) 
74 .5+  4 .3  (4) 
70 .4+  3 .2  (5 )
112.3+25.3 (5) 
76.0+  9 .8  (4) 
86 .8+  7 .5  (5 ) 
66 .6+ 13 .4  (5)
S a l in e ^ 64 .0 +  5 .6  (4) 74.6+  6 .5  (4)





213 .0+37 .4  (4) 
204 .7+30 .0  (4) 
176.7+16.5  (4) 
192.0+25.6  (5 )
370 .8+55 .5  (4) 
189 .1+23.9  (4) 
236 .5+29 .5  (4) 
372 .8+59 .0  (5 )
246 .5+ 77 .7  (4 )  
478 .4+ 6 4 .4  (5) 
362 .8+77 .9  (4 ) 
330 .8+67 .0  (5 )
468 .2+  8 0 .6 (5 )  
467 .7+ 1 4 5 .0 (4 )  
457 .7+ 1 1 5 .4 (5 )  
652 .8+ 125 .8 (5 )
S a l i  ne 204.3+26.1 (4) 229 .6+32 .7  (4 )
^Low dose: 200 / jg  FSH + 100 ^ig LH; h ig h  dose; 500 / ig  FSH + 250 / ig  LH
2
I n t e r v a l  between the  t im e  o f  d a i l y  i n je c t i o n s  and the  onse t o f  l i g h t
3
Mean + s ta n d a rd  e r r o r  (Number o f  b i r d s  pe r g roup)
^ S a l in e  in je c t i o n s  a d m in is te re d  a t  8 hours a f t e r  o nse t o f  l i g h t
ko
TABLE V I I  I
A n a ly s is  o f  V a r ia n c e  and O rthogona l Comparisons f o r  Ovary and O v id u c t  
W eights o f  Q ua il  Compared among 2 L ig h t /D a r k  C y c le s ,
2 T rea tm en ts  o f  FSH-LH, and 4 D i f f e r e n t  Times 
o f  D a i ly  I n je c t io n s




T o ta l 70 43.31
Al 1 T rea tm en ts 15 8 .4 5 0 .56 0 .888 > . 1 0
E r r o r 55 34.86 0.63
O v id u c t  W eights
T o ta l 70 2886.11
A l l  T rea tm ents 15 1315.43 87.71 3 .0 7 < .0 1
S h o r t  vs Long (Day Leng th ) 1 624.47 624 .47 21 .87 < . 0 1
Low vs H igh (Dose) 1 279.45 279.45 9 .7 8 < .0 1
Time 3 6 5 .2 4 21 .74 0 .7 6 > . 1 0
Day Length  X Dose 1 16.61 16.61 0 .5 8 > .1 0
Day Leng th  X Time 3 99 .40 33.13 1.16 > .1 0
Dose X Time 3 184.99 6 1 .66 2 .15 O 0 f > .05
Day Leng th  X Dose X Time 3 12.32 4 .1 0 0 .1 4 > . 1 0
E r ro r 55 1570.24 28.55
TABLE IX
| l i
S p l i t -P lo t  Analysis o f Variance fo r  C-Estradiol Synthesis by 
Ovaries Incubated w ith  LH from Quail Pretroated w ith  
Saline or P ro lac tin  a t  One o f  
4 D if fe re n t  Times o f  Day
Source df Sum o f  Squares
Mean
Squares F P
Pretreatment ( P r t ) ' 1 135.128 135.128 0 .2 6 > .1 0
Time^ 3 3957.234 1319.078 2 .62 > . 1 0
Prt X Time 3 9979.938 3326.646 6 .6 2 < .0 1
Error/B i rds 24 12066.253 502 .760
Ovarian Treatment 
(Ov T r ) 3
1 16254.749 16254.749 71.179 <  .01
Prt X Ov Tr 1 0.532 0.532 0.002 > . 1 0
Time X Ov Tr 3 3297.050 1099.017 4 .812 < .0 1
Prt X Time X Ov Tr 3 6461.569 2153.856 9 .432 < . 0 1
Error/Ovary I k 5480.750 228.365
Corrected Total 63 57632.933 914 .808
'Mean ovarian s te ro id  responses o f  qua il  pretreated w ith  a sa line  
in je c tio n  compared w ith  the responses o f  p ro la c t in - in je c te d  quail
2Mean ovarian s tero id  responses o f  both s a l in e -  arid p ro la c t in -  
in jected  quail compared among the 4  d i f fe r e n t  times o f day 
o f incubation
3 Comparison o f  s t e r o i d  p ro d u c t io n  o f  c o n t r o l  o v a r ie s  and
L H - t re a te d  o v a r ie s
TABLE X
14S p l i t - P l o t  A n a ly s is  o f  V a r ia n c e  f o r  C -P ro g es te ro n e  S y n th e s is  by
O var ies  Incuba ted  w i t h  LH from  Q u a i l  P re t re a te d  w i t h  
S a l in e  o r  P r o la c t i n  a t  One o f  
If D i f f e r e n t  Times o f  Day
Source d f Sum of  Squares
Mean
Squares F P
Pretreatment (Prt)^ 1 36.345 36.345 0 .347 > .1 0
Time^ 3 169.548 56.516 0 .540 > .1 0
Prt X Time 3 268.161 89.387 0 .854 > .1 0
Error/B i rds 24 2511.469 104.644
Ovarian Treatment 
(Ov T r ) 3
1 2098.670 2098.670 21.276 <  .01
Prt X Ov Tr 1 11.047 11.047 0.112 > . 1 0
Time X Ov Tr 3 128.149 42 .716 0.433 > .1 0
Prt X Time X Ov Tr 3 148.807 49.602 0.502 > . 1 0
Error/Ovary 24 2367.334 98.638
Corrected Total 63 7739.534 122.849
^Mean o v a r ia n  s t e r o i d  responses o f  q u a i l  p r e t r e a te d  w i t h  a s a l in e  
i n j e c t i o n  compared w i t h  th e  responses o f  p r o l a c t i n - i n j e c t e d  q u a i l
2
Mean o v a r ia n  s t e r o i d  responses o f  b o th  s a l i n e -  and p r o l a c t i n -  
in je c t e d  q u a i l  compared among th e  4  d i f f e r e n t  t im es  o f  day 
o f  in c u b a t io n
3
Comparison o f  s t e r o i d  p ro d u c t io n  o f  c o n t r o l  o v a r ie s  and
L H - t re a te d  o v a r ie s
TABLE XI
14Sp1i t - P l o t  A n a ly s is  o f  V a r ia n c e  f o r  C -C h o le s te ro l  S y n th e s is  by 
O var ies  Incuba ted  w i t h  LH from  Q ua i l  P r e t r e a te d  w i t h  
S a l in e  o r  P r o la c t i n  a t  One o f  
4 D i f f e r e n t  Times o f  Day
Source df Sum o f  Squares
Mean
Squares F P
Pretreatment ( P r t ) ' 1 296723.96 296723.964 5 .947 < .0 5
Time^ 3 50445.59 16815.197 0 .337 > .1 0
Prt X Time 3 11100.41 3700.138 0 .074 > .1 0
Error/B i rds 24 1197295.39 49887.308
Ovar ian Treatment 
(Ov T r ) 3
1 16536.35 16536.353 3 .105 < . 10 ,> .0 5
Prt X Ov Tr 1 6397.00 6397.000 1.201 > . 1 0
Time X Ov Tr 3 52220.97 17406.991 3 .269 < • 0 5
Prt X Time X Ov Tr 3 818.51 272.836 0.051 > . 1 0
Error/Ovary 2k 127784.54 5324.356
Corrected Total 63 1759322.73 27925.758
Mean ovarian s tero id  responses of qua il  p retreated  w ith  a sa line  
in jec tio n  compared with the responses o f  p ro la c t in - in je c te d  quail
2
Mean ovarian s tero id  responses of both s a l in e -  and p ro la c t in -  
in jected quail compared among the 4 d i f fe r e n t  times o f  day 
of incubation
3
Comparison o f  s t e r o i d  p ro d u c t io n  o f  c o n t r o l  o v a r ie s  and
L H - t re a te d  o v a r ie s
TABLE X I I
Percent Conversion o f  C-Cholestero I to C-Estradio I by Ovaries 
Incubated I w ith  or w ithout LH from Q u a il*  Pretreated w ith  
Saline or P ro lac tin  a t  One o f  4 D if fe re n t  Times o f  Day
O var ian  Time o f  P re tre a tm e n t  (Hours a f t e r  Onset o f  P h o to p e r io d )
T rea tm en t 0 -h ou rs  6 -h o u rs  12-hours  18-hours
Saline Pretreatment
C o n tro l  9 .7 + 2 .9  ( 4 ) 3 2 .5 + 0 .8  (4 ) 5 .7 + 1 .2  (4 )  6 .5 + 1 .5  (4 )
LH 2 4 .9 + 1 .7  (4) 6 .1 + 0 .7  (4 ) 10 .8+2.3  (4 )  11 .1+2.8  (4 )
P ro lac t in  Pretreatment
C o n tro l  3 .7+1 .1  (4 )  5 .9 + 0 .8  (4 )  8 .3 + 2 .1  (4 )  6 .9 + 1 .7  (4 )
LH 18.9+0.7  (4 ) 18 .6+5 .9  (4 ) 19.7+5.1 (4 )  14 .5+5 .0  (4 )
1 14 O va r ies  in cu b a ted  f o r  3 hours w i t h  10 / iC i a c e ta te - 1 -  C one hour
a f t e r  p re t re a tm e n t  i n j e c t i o n
2
Q u a i l  m a in ta in e d  on 16L/8D d a i l y  c y c le
Mean + s ta n d a rd  e r r o r  (Number o f  o v a r ie s  pe r in c u b a t io n )
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TABLE X I I I
I k
S p l i t - P l o t  A n a ly s is  o f  V a r ia n ce  f o r  P ercen t C onvers ion  o f  C 
C h o le s te ro l  t o  ' ^ C - E s t r a d io l  by O var ies  Incu ba ted  w i t h  LH 
from  Q u a i l  P r e t r e a te d  w i t h  S a l in e  o r  P r o la c t i n  a t  
One o f  4  D i f f e r e n t  Times o f  Day
Source df Sum of  Squares
Mean
Squares F P
Pretreatment (Prt)^ 1 90 .48 90.48 2 .7 4 > . 1 0
2Time 3 318.92 106.31 3.22 < . 0 5
Prt X Time 3 4 52 .08 150.69 4 .5 7 <  .05
Error/B i rds 24 791.50 32.97
Ovarian,Treatment 1 1424.116 1424.116 79.73 < . 0 1
(Ov T r )J
Prt X Ov Tr 1 84.87 84.87 4 .7 5 <  .01
Time X Ov Tr 3 191.79 63.93 3 .58 <  .05
Prt X Time X Ov Tr 3 324.28 108.09 6 .05 ^  .01
Error/Ovary 2k 428 .78 17.86
Corrected Total 63 4106.85
Mean o v a r ia n  s t e r o i d  responses o f  q u a i l  p r e t r e a te d  w i t h  a s a l i n e  
i n j e c t i o n  compared w i t h  the responses o f  p r o l a c t i n - i n j e c t e d  q u a i l
2
Mean o v a r ia n  s t e r o i d  responses o f  b o th  s a l i n e -  and p r o l a c t i n -  
i n je c t e d  q u a i l  compared among th e  4  d i f f e r e n t  t im es  o f  day 
o f  in c u b a t io n
3
■'Comparison o f  s t e r o i d  p ro d u c t io n  o f  c o n t r o l  o v a r ie s  and




C -L a b e l le d  E s t r a d i o l ,  P ro g e s te ro n e ,  U nconverted  C h o le s te r o l ,  
and P ercen t C o n ve rs ion  o f  C h o le s te ro l  t o  E s t r a d io l  as a 
F u n c t io n  o f  in  v i  t r o  T rea tm en t t o  Q ua i l  * O v a r i e s ^
N E s t r a d io l  P ro ges te rone  C h o le s te ro l  % E s t r a d io l
C o n t r o l3 5 193.7+51.0** 2 2 ,2 +5 .1  148 .6+21.5  5 3 .1 + 3 .9
P r o la c t i n  5 2 99 .7+ 4 7 .7  4 3 .6 + 7 .5  265 .4+ 2 9 .9  4 8 .7 + 3 .8
LH 5 4 3 8 .0 + 2 9 .7  3 9 .4 + 4 .8  114.5+55.3  7 7 .0+4 .6
P r o la c t i n  + LH 5 303 .2+33 .3  3 2 .3 + 7 .3  111 .3+35 .4  6 9 .8 + 6 .2
*Q ua il  m a in ta in e d  on s h o r t  days (8L/16D)
2 14 
O var ies  were p oo le d  and in c u b a te d  f o r  3 hours w i t h  20 juCi A c e t a t e - 1- C
3
Trea tm en ts  added t o  in c u b a t io n  m ed ia : c o n t r o l - n o  a d d i t i o n ;  p r o l a c t i n -
10 / j g / m l ; LH- 10 >jg/m l
4
Mean (DPM in  100 pg  c a r r i e r  s t e r o i d /  mg t i s s u e )  + s ta n d a rd  e r r o r
47
TABLE XV
A n a ly s is  o f  V a r ia n c e  f o r  E s t r a d io l ,  P ro ge s te ron e  and C h o le s te ro l  
S y n th e s is  and P e rcen t C onve rs ion  o f  C h o le s te ro l  t o  E s t r a d io l  
by Q u a i l  O var ies  Incub a ted  w i t h  P r o la c t i n ,
LH, P r o la c t i n  + LH o r  Mo Hormone Added
Source d f Sum o f  Squares
Mean
Squares
T rea tm en t 3
R es idua l 16
C o rre c te d  T o ta l  19







4 .4 0 6  < . 0 5
T rea tm en t 3
R es idua l 16
C o rre c te d  T o ta l  19







2.211 > * .1 0
C h o le s te ro l
T rea tm en t 3 78431.724 26143.908
R es idua l 16 112507.404 7031.713
C o rre c te d  T o ta l  19 190939.128 10049.428
3 .718  < . 0 5
P ercen t C onvers ion  o f  C h o le s te r io l  to  E s t r a d io l
T rea tm en t 3 2960.81
R es idua l 16 2560.61




6 .1 7 < . 0 1
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F ig u re  1. R e p re s e n ta t io n  o f  the  s e p a ra t io n  o f  c a r r i e r  s t e r o id s  on
paper ch rom atogram s. Zones a re  i d e n t i f i e d  by u l t r a v i o l e t -  
l i g h t  a b s o rp t io n  and c o lo r  change o f  a phosphom olybd ic  
a c id -m e th a n o !  s p ra y  ( S t a h l ,  1965). The d e v e lo p in g  system 
is  1ig r o in - p r o p y le n e  g ly c o l  (S a v a rd ,  1953). (DHEA: De-

















F ig u re  2 .  P e rcen t  q u a i l  l a y i n g  among groups t h a t  r e c e iv e d  d a i l y
i n j e c t i o n s  o f  p r o l a c t i n  o r  s a l i n e .  O n ly  q u a i l  in groups 
t h a t  r e c e iv e d  i n j e c t i o n s  a t  0 ,  k ,  8 , o r  12 hours  a f t e r  the 
o n s e t  o f  the  d a i l y  16L/8D c y c l e  had begun t o  lay  b e fo r e  
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F ig u re  3 .  Ovary and o v i d u c t  w e ig h t s  o f  q u a i l  h e ld  on c o n t in u o u s  l i g h t  
t h a t  re c e iv e d  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  and p r o l a c t i n .  
P r o l a c t i n  i n j e c t i o n s  were g ive n  0 ,  k,  8 , o r  12 hours a f t e r  
d a i l y  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  f o r  12 days .  One g roup  
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F i gu re k
5b
C - e s t r a d i o l  s y n th e s i z e d  i n  v i t r o  by u n t r e a te d  ( c o n t r o l )  
and L H - t re a te d  o v a r i e s  (b i n c u b a t io n s  p e r  g roup) f rom q u a i l  
p r e t r e a t e d  w i t h  s a l i n e  o r  p r o l a c t i n  i n j e c t i o n s .  P r e t r e a t ­
ment i n j e c t i o n s  were  made 0 ,  6 ,  12 o r  18 hours a f t e r  the  
o n s e t  o f  a 16 hour p h o t o p e r i o d .  One hour  a f t e r  p r e t r e a t ­
ment ,  o v a r i e s  were removed, s p l i t  in  h a l f  and p r e p a r e d , f o r  
i n c u b a t i o n  in  a b u f f e r e d  medium c o n t a i n i n g  a c e t a t e - 1 -  C.
C - e s t r a d i o l  is  expressed as d i s i n t e g r a t i o n s  per  m in u te  
(DPM) in  100 jug o f  c a r r i e r  e s t r a d i o l  per  mg o f  o v a r ia n  































14F ig u r e  5 .  C -p ro g es te ro n e  s y n th e s i z e d  in  v i t r o  by u n t r e a te d  ( c o n t r o l )  
and L H - t r e a te d  o v a r i e s  (4  i n c u b a t i o n s  per  g roup )  f rom q u a i l  
p r e t r e a t e d  w i t h  s a l i n e  o r  p r o l a c t i n  i n j e c t i o n s .  P r e t r e a t ­
ment i n j e c t i o n s  were  made 0 ,  6 ,  12 o r  18 hours a f t e r  the  
o n s e t  o f  a 16 hour p h o t o p e r i o d .  One hour  a f t e r  p r e t r e a t ­
ment ,  o v a r i e s  were  removed,  s p l i t  i n  h a l f  and p repa red  f o r  
i n c u b a t i o n  in  a b u f f e r e d  medium c o n t a i n i n g  a c e t a t e -  1- C .
p rog e s te ro n e  i s  expressed  as d i s i n t e g r a t i o n s  per  m in u te  
(DPM) i n  1 0 0 / jg o f  c a r r i e r  p ro g e s te ro n e  per  mg o f  o v a r i a n  





































F ig u re  6 .  C - c h o le s te r o  1 l e v e l s  f rom u n t r e a te d  ( c o n t r o l )  and LH- 
t r e a t e d  o v a r i e s  j jn  v i  t r o  (4 i n c u b a t i o n s  per  g roup) f rom 
q u a i l  p r e t r e a t e d  w i t h  s a l i n e  o r  p r o l a c t i n  i n j e c t i o n s .  
P re t r e a tm e n t  i n j e c t i o n s  were made 0 ,  6 ,  12 o r  18 hours 
a f t e r  the  onse t  o f  a 16 hour p h o t o p e r i o d .  One hour a f t e r  
p r e t r e a t m e n t ,  o v a r i e s  were removed, s p l i t  i n  h a l f  and p r e ­
pared f o r  i n c u b a t i o n  i n  a b u f f e r e d  medium c o n t a i n i n g  a c e t a t e -  
* x - c h o  l e s t e r o  1 is  expressed  as d i s i n t e g r a t i o n s  per  
m inu te  (DPM) i n  100 jug o f  c a r r i e r  c h o l e s t e r o l  per  mg o f  






































F ig u re  7.  C - l a b e l l e d  e s t r a d i o l ,  p ro ge s te ron e ,  and c h o l e s t e r o l  s y n th e ­
s i z e d  by q u a i l  o v a r i e s  (5 i n c u b a t i o n s  per  g roup) incuba ted  
w i t h  p r o l a c t i n ,  LH o r  p r o l a c t i n  p lu s  LH in  a b u f f e r e d  medium 
c o n t a i n i n g  a c e t a t e - 1 -  The x - l a b e l l e d  s t e r o i d s  a re
expressed  as d i s i n t e g r a t i o n s  per  m in u te  (DPM) in  100 / jg 








































F ig u re  8 .  Proposed pathways f o r  s t e r o i d o g e n e s i s  i n  the  q u a i l  o v a r i e s  
a f f e c t e d  by p r o l a c t i n  and LH. (+ )  i n d i c a t e s  a s t i m u l a t o r y
e f f e c t .  ( - )  i n d i c a t e s  b l o c k i n g  e f f e c t .
PROLACTIN
(? )FREE i








F ig u re  9 .  Temporal r e l a t i o n s h i p s  between d a i l y  r i s e  in  plasma c o r t i ­
c o s te ro n e  ( B o i s s i n  and Assenmacher,  1970),  d a i l y  r i s e  in 
plasma LH ( N i c h o l l s  and F o l l e t t ,  197*0,  an£l the  in  v i t r o  
o v a r i a n  response t o  LH, expressed  as e s t r a d i o l  p r o d u c t i o n ,  
f rom q u a i l  p r e - i n j e c t e d  w i t h  e i t h e r  s a l i n e  o r  p r o l a c t i n  
a t  one o f  k t im es  d u r i n g  a 16 hour  p h o to p e r io d  (Exper im ent  
V ) . These tem pora l  r e l a t i o n s h i p s  a r e  a l s o  compared w i t h  
the  o v i d u c a l  w e i g h t  responses o f  q u a i l  i n j e c t e d  w i t h  p r o ­
l a c t i n  a t  one o f  h t im es  a f t e r  d a i l y  i n j e c t i o n s  o f  c o r t i ­
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F ig u re  10. Proposed i n t e r a c t i o n s  between the  p i t u i t a r y  hormones,
p ro la c t in ,  LH, and FSH, which may resu l t  in gonadal regres­
sion.  Pro lact in  is shown to block the e f fe c t  o f  LH on 
gonadal steroidogenesis (Experiments V and VI)  and in h ib i t  
the release of  FSH from the p i t u i t a r y  (Bates, e t  aj_., 1937).  
(—%b>- (—) represents blocking ac t ion .  . (— ( +J  represents 














1) The a d d i t i o n  o f  LH to  i n c u b a t i n g  o v a r i e s  o f  Japanese q u a i l  s t i m u l a t e d
14 14an in c re a se  in  C - e s t r a d i o l  p r o d u c t i o n  f rom a c e t a t e - 1 -  C. P r o l a c t i n ,
14a lone  added t o  the  i n c u b a t i o n  medium s t i m u l a t e d  an in c re a s e  in  C - t o t a l
cho l e S t e r o I s . However,  p r o l a c t i n  in  c o m b in a t io n  w i t h  LH m a rke d ly  de­
li.
pressed C - e s t r a d i o l  p r o d u c t i o n  below t h a t  f rom LH, a lo ne  and marked ly  
14depressed C - t o t a l  c h o l e s t e r o l  l e v e l s  below the  e f f e c t  o f  p r o l a c t i n ,  
a l o n e . These data  sugges t  t h a t  the  decrease  i n  e s t r a d  io 1 and t o t a l  
c h o l e s t e r o l  r e s u l t e d  f rom a c o m p e t i t i v e  a c t i o n  between p r o l a c t i n  and 
LH.
2) The s t i m u l a t o r y  a c t i o n  o f  LH was most  e f f e c t i v e  in  o v a r i e s  incuba ted  
a t  the  o n s e t  o f  the  d a i l y  p h o t o p e r i o d .  T h i s  i n d i c a t e s  a d a i l y  rhy thm o f  
o v a r i a n  s e n s i t i v i t y  t o  LH.
3) P r o l a c t i n  i n j e c t e d  i n t o  q u a i l  one hour b e f o r e  the  o v a r i e s  were r e -
14moved f o r  i n c u b a t i o n  r e s u l t e d  in  a suppressed C - e s t r a d i o l  p r o d u c t i o n  
in o v a r i e s  incuba ted  a t  the  o n s e t  o f  the  d a i l y  p h o t o p e r i o d .  I t  i s  sug­
gested t h a t  t h i s  a n t i s t e r o i d a l  a c t i o n  o c c u r re d  a t  the  on se t  o f  the  
p h o to p e r io d  as a r e s u l t  o f  in  v i v o  c o m p e t i t i o n  between the  exogenous 
p r o l a c t i n  and the  endogenous d a i l y  r i s e  in  plasma LH.
4) D a i l y  i n j e c t i o n s  o f  LH-FSH to  female  q u a i l  f o r  6 days r e s u l t e d  in  
v a r io u s  o v id u c a l  w e ig h t  responses dependent  on the  t im e  o f  i n j e c t i o n ,  
dose l e v e l  o f  LH-FSH and th e  d a i l y  p h o to p e r io d  le n g th  on w h ich  the 
q u a i l  were m a i n t a i n e d .  No e f f e c t  on th e  o v a r i a n  w e ig h t s  was o b se rve d .
5) D a i l y  i n j e c t i o n s  o f  p r o l a c t i n  t o  female  q u a i l  f o r  18 days r e s u l t e d
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in  d e layed  egg l a y i n g  and low egg p r o d u c t i o n .  D a i l y  rhythms o f  o v a r i a n ,  
o v id u c a l  and abdominal  f a t  pad w e ig h t  responses to  i n j e c t i o n s  o f  bo th  
s a l i n e  and p r o l a c t i n  were n o te d .  The rhythms were  s i m i l a r .  In  a d d i t i o n ,  
a s i m i l a r  d a i l y  rhythm o f  abdominal  f a t  pad w e ig h t s  was observed in  r e s ­
ponse to  d a i l y  i n j e c t i o n s  o f  s a l i n e  o r  c o r t i c o s t e r o n e  f o r  10 days i n t o  
male q u a i l .  I t  i s  suggested t h a t  t h e  i n j e c t i o n s  caused a d i s t u r b a n c e  
response in  the  plasma ad re n a l  c o r t i c o s t e r o i d  rhy thm .  T h is  a l t e r a t i o n  
i s  suspec ted  o f  ca u s ing  the  observed  d a i l y  rhythm o f  w e ig h t  responses 
a s s o c ia te d  w i t h  t h e  s a l i n e  i n j e c t i o n s .
6) P r o l a c t i n  i n j e c t e d  12 hours a f t e r  d a i l y  i n j e c t i o n s  o f  c o r t i c o s t e r o n e  
to  female  q u a i l  he ld  on c o n t in u o u s  l i g h t ,  r e s u l t e d  i n  a marked supp res ­
s io n  o f  o v a r i a n  and o v i d u c a l  w e ig h t  g a in  whereas  p r o l a c t i n  i n j e c t e d  
s im u l t a n e o u s l y  w i t h  c o r t i c o s t e r o n e  (0 - h o u r  g roup) may have augmented 
th e  r e p r o d u c t i v e  deve lo pmen t .
7) I t  i s  proposed t h a t  t h e  a n t i g o n  ' a l  e f f e c t  o f  p r o l a c t i n  may r e s u l t  
f rom i t s  a b i l i t y  t o  b l o c k  th e  s t e r o i d o g e n i c  a c t i o n  o f  LH. T h is  b l o c k ­
age o f  s t e r o i d  p r o d u c t i o n  wou ld r e s u l t  i n  the  r e d u c t i o n  o f  FSH re le a s e  
and gonadal  g row th .
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Robert  MacGregor,  I I I ,  was born  on November 10, 19*6,  a t  F o r t  
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